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CHAPTER  I 


. ""  lUTRODUCTIOH 

' ■ ' • . r Ai.  • ‘ 

The  Problem  ^ ; 

The  manner  in  which  a socie-ty  cares  for  its  members 
less  fortunate' than  the  majority  can,  ^ large  measure,  . 
determina  the  true  worbh  of  that  society-.  Progress  is 
being  made  in  the  fi^t  agsiinst  social  ai^. cultural  in- 
equalities^  against ► disease'  and  sickness,  and  towa^s  the 
great  sodietyv  have  long  deiayed  attacking  %rith  equal  - 

vigor  the  problems  of  educating  all  of  its  citizens..,  ;; 

■ :An  exanple  of  this  can  be  seen  in  the  limited  progress 
being  made  in  the  teaching  of  braille  to  our  blj.nd  popu- 
lation. Graham  (1963)  reported  that  only  3-^ to"  10:  per 
cent  of  this  nation's  older  blind  adults  know  or  ^se 
braille,  while  .the^umber  of  blind  in  the  United  States 
is  estimated  to  be  about  .2  per  100  or  approximately 
385,000,  Hurlin,(1962)  reported  about  the  same  number. 

Census  figures  show  that  approximately  65  per  cen-b  of 
otir  blind  population  is  over  60  years  of  age  and  that 
less -than  50  per  cent  have  ever  attended  a formal  ^ 


school  program  specifically  providing  braille  instiruction. 

Historically,  an  overview  of  the  significance  of  the 
braille  tactual  system  and  the  role  Louis  Braille  played 
in  its  development,  is  worthy  of  review. 

Louis  Braille  was  born  in  1809  and  became  blind  at 
three  years  of  age.  Motivated  by  an  intense  will  to 
learn  while  a pupil  at  the  Paris  iMtitute,  he  demon- 
strated considerable  interest  in  Captain  Charles 
Barbier's  dot-dash  code  punched  on  cardboard.  This  was 
used  as  a means  of  sending  messages  to  soldiers  at  nif^t. 
Barbier's  system,  however,  wa»  too  complex  and  involved 
too  many  dots.  Louis  Braille  reduced  the  number  to  a 
total  of  six  forming  a "cell"  of  a size  which  a finger 
tip  could  tactually  discriminate  with  ease.  - ~ 

Holan,  in  the  1962  "American  Printing  House  Progress 
Report,"  defined  braille:  , ~ 

; . . a raised  dot  system  of  writing 
originally  devised  by  Louis  Braille  around 
1829.  Braille  characters  consist  of  ■ 
combinations  of  dots  within  a two  column, 
three  row  cell  which  result  in  a total 
number  of  sixty-three  possible  orders  that 
differ  from  each  other  by  number  and 
position.  Braille  material  in  current  use 
today  appears  in  semi— shorthand  form  in 
that  many  words  are  abbreviated  or 
< contracted  in  some  way. 

. I • 

Functionally,  braille  is  often  referred  to  as  a 
tactual  communication  code.  Beginning  braillers  are 
usually  exposed  to  the  full  spelling  of  each  word. 


3 


Later  they  leam  the  contracted  forms  %*iich  consist  of 
certain  cell ^configurations  standing  for  more  than  a 
single  letter  of  the  alphabet.  Contractions  may  simply 
be  remembered  as  abbreviated  braille.  * ~~ 

The  braille  system  was  not  accepted  in  this  coTintry 
until  18W,  and* its  configuration  was  modified  through 
some  violent  and  bitter  controversy  during  the  first 
decades  of  this  century.  The  braille  cell  as  we  Imow  it 
today  is  generally  accepted  by  the  magority  of  educators 
as  a useful  method  of  tactual  communication.  The  uae  of 
braille  as  a tactual  alphabet  for  reading  is  a funda- 
mental and  important  shill,  essential  to  successful 
rehabilitation  of  blinded  adults,  and  basic  to  their 
preparation  for  ultimate  vocational  and  social  adjust- 
ment. Yet,  few  adult  blind  master  this  skilly 

A.  person  is  considered  "bli nd " if,  as  Lowenfeld 
states  he  has  central  visual  acuity  of  20/200 
or  less  in  the  better  eye,  with  correcting  glasses,  or 
central  visual  acuity  of  more  than  20/200  but  with  a 
field  defect  in  which  the  ^>^ripheral  field  has  contracted 
to  such  an  extent  that  the  widest  diameter  of  visual 
field  subtends  an  angular  distance  no  greater  than  20 
degrees.  A visual  acuity  of  20/200  is  interpreted  to 
mean  that  the  eye  can  see  at  20  feet  what  a normal 


I 


4 

4 

eye  can  see  at  200  and  a deficit  in  tlie  field  of  vision 
refers  to  the  area  of  sight  as  being  circumvented  some- 
what less  than  the  normal  60  or  70  degrees.  A person 

* 

meeting  'this  criteria  but  having  some  residual  vision  is 

- . f 

generally  considered  legally  blind,  . 

Zahl  (1950)  reported  that  home  teaching  is  the 
principal  method  used  in  reaching  the  adult  blind  in  ttxe 
United  States  with  a typical  teacher  pupil  ratio  of  . 

1-100.  This  would  make  it  difficult  for  the  average 
blind  adult  to  receive  more  than  one  or  two  lessons  per 
month.  There  are  others  who  have  been  fort\inate  to 
receive  considerably  more  training  under  traditional 
methods,  but  still  have  not  acquired  adequate  braille 
reading  skills. 

Because  of  the  obvious  limitations  imposed  by  loss 
of  visual  acuity,  problems  of  vocational  and  educational 
guidance  are  of  particular  importance  to  the  blind. 
Facilitation  of  the  vocational  guidance  and  habilitative. 
processes  requires  the  development  of  effective  and 
efficient  supplementary  techniques  for  the  teaching  of 
braille.  This  is  particularly  relevant  since  other 
'Aspects  of  rehabilitation  of  the  blind  are  highly 
dependent  upon  the  adequate  development  of  braille  as 
- a tool  for  acquisition  of  information  and  commu^cation. 
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Failure  to  achieve  mastery  of  this  tool  reduces  the 

• V 

potential  for  successful  social  and  vocational  adjust- 
ment . 

The  development  o&  new  ideas  and^jt^hniques  in 
braille  instruction  has  been  hampered  by  the  lack  of 
research  in  learning  and  in  pedagogical  methodology. 
There  appears  to  be  little  unanimity  of  opinion  regard- 
ing how  the  blind  tactually  perceive  and  associate 
braille  geometric  configurations.  The  absence  of 
commercial  interests  in  this  area  is  principally  due 
to  the  limited  number  of  blind  in  comparison  to  the 
general  population.  This  lack  of  interest  has  con- 
tributed greatly  to  the  limited  progress  in  developing^. 

new  techniques  of  braille  instruction  as  a supplement 

\ 

to  those  practices  currently  in  use. 

Another  aspect  of  this  problem  is  the  slow  rate  of 
communication  imposed  in  the  use  of  braille.  Enc  and 
Stolurow  (1963) » Ashcroft  (1962)  and  Nolan  (1962) 
computed  that  the  average  braille  reader  reads  about 
one  third  as  fast  as  a sighted  reader.  This  obvious 
limitation  imposes  a definite  restriction  upon  the 
speed  at  which  a blind  person  can  assimilate  infor- 
mation. Programming  in  braille  appears  to  be  a 

logical  way  of  insuring  the  inclusion  of  essential 

» 

information  a reduction  of  non-essentiala. 
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Furthermore,  the’ aspect  of  reducing  the  bulkiness  of 
braille  materials  and  the  ever  increasing  voliame  of 
information  supports  the  need  for  new  storage  and 
pr^esentation  media.  However,  progress  in  this  area 
has  been  hampered  by  a lack  of  research  to  determine 
the  best  means  of  organizing  and  presenting  braille  in 
order  to  promote  and  facilitate  optimum  learning. 

Lowenfeld  (1956),  Meyerson  (1953),  Kirk  and  Weiner 
(1965),  and  Ashcroft  (1965)  have  expressed  a need  for 
studies  encompassing  the  application  of  what  we  already 
know  about  braille  instruction  with  a blending  gf  new 
ideas  as  they  prove  f^^ible  and  productive.  The 
current  techniques  for  educating  the  blind  are  limited 
principally  to  the  use  of  a sighted  assistant , a talking 
book,  or  braille.  The  Review  of  Educational  Research 
(1963,  p.  40)  concurred:  "Since  Maxfield's  (1928)  book, 

no  comprehensive  treatment  of  braille  reading,  writing 
or  methods  by  which  it  is  taught  has  been  written."  In 
view  of  the  educational  gains  in  other  areas,  such  a 
need  is  long  overdud.^ 

The  Purpose  . 

The  purpose  of  this  study-*is  to  investigate  the  ^ 
effectiveness  of  programmed  learning  in  braille 

instruction  with  adult  blind.  Programmed  materials 

■«! 

r : 
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and  teaching  machines  were  used^  as  'supplements  to  a tra- 
"*ditional  curriculum  of  braille  instruction  in  comparison 
with  traditional  instmction  alone. 

The  intent  was  to  evaluate  specifically;  1.  the 
•efficacy  of  using  a self-paced  teaching  machine  for  the 
systematic  training  of  (a)  pre-reading  tactual  discrimi- 
nation of  materials,  (b)  braiille  character 

discriminations  as  both  relate  to  thie  subsequent  reading 
speed;  2.  the  use  of  an  electronic  automated  learning 
device  for  the  tachistoscopic  or  momentary  presentation 
of  braille  symbols  as  reflected  in  the  subsequent  speed 
of  braille  reading;  5-  "the  use  of  a machine  paced 
teaching  device  in  accelerating  the  speed  of  reading  with 
those  who  have  attained  some  ]|j^ille  reading  ability;  and 
4.  the  machine  paced  method  of  moving  a tape  of  braille 
symbols  across  stationary  fingers  in  contrast  with  the 
traditional  method  of  moving  fingers  across  the 
stationary  braille  page.  ^ 

I I 

There  was  no  intent  to  compare  one  device  or 
program  with  another.  Each  had  a separate  function 
in  a broad  approach  specifically  aimed  at  increasing 
braille  reading  ability. 
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gHAPTEE  II 


HEVIEW  OF  THE  LITERATDBE 

-Braille  Reading  and  Tactual  Perception 

Early  devices  of  tactual  coaumnication  were 
described  by  Best  (1954).  Some  of  these  devices  were 
of  three  dimensional  wooden  or  metal  letters,  raised 

r 

or  serrated  forms  of  print,  s^phabet  or  geometric 
shapes  formed  by  pins  in  a cushion  or  other  medium, 
heavy  ink  to  produce  three  dimensional  writing,  and 
heavy  paper  strung  on  threads  to  form  words. 

All  of  these  finally  led  to  Barbier's  complex 
"punciform”  or  "noctiirh&l  writing"  and  eventually  led 
to  the  simpler  but  more  efficient  braille  system. 

Examination  of  the  research  on  tactual  perception 
revealed,  just  as  Nolan  (1962)  reported,  that  little 
factual  information  exists  and  even  the  current 
perceptual  theory  is  based  almost  entirely  upon  data 
originating  in  the  visual  realm.  many  cases  direct 
analogies  can  be  drawn  between  perception  of  visual 
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and  tactual  stimuli,  but  in  other  situations  this  is  not 
possible.  Visually  or  tactually  a pen  and  pencil  may  be 
alike  or  different;  but  it  is  more  likely  that  one  can 
detect  the  smaller  differences  visually  than  tactually. 
Furthermore,  tactual  perception  of  an  arrow  in  flight  or* 
the  color  of  a flower  is  a far  cry  from  a visual  obser- 
vation. 

Lack  of  sight  restricts  a blind  person  from 
receiving  visually  activating  stimulation  from  the  out- 
side world.  Vision  is  the  first  sense  by  which  shape, 
size,  height  and  width  are  distinguished,  and  in  its 
absence,  tactual  perception  is  reduced  in  efficiency. 
Without  vision,  an  enormous  amo\int  of  perceivable 
detail  is  lacking,  and  the  perception  of  shape  and 
form  cannot  proceed  in  advance  of  motor  development. 

A braille  reader  encounters  the  characters  in  a 
word  successively  over  a short  temporal  interval.  It 

is  assumed  he  eventaully  integrates  these  successive 

-*s 

stimulations  through  an  additive  process  and  arrives  at 
whole  word  perception.  Data  supporting  these  assumptions 
are  as  sparse  as  are  data  describing  the  cues  that  might 

be  used  in  the  process.  , 

Ashcroft  (I960)  and  Schlaegel  (1955)  found  evidence 
that  braille  reading  involved  the.- same  psychological 
processes  as  sight  reading  with  the  mind  perceivii^ 


information  through  a symbol,  comprehending  and  retaining 
it.  Ashcroft  emphasized  however,  that  the  biggest 
problem  is  one  of  perceptual  span.  A sighted  person  can 
SC6U1  several  characters,  words  or  phrases  and  their  mean- 
ing and  relation  to  one  another.  The  blind  are  restricted 
through  tactual  perception  of  individual  letters  and  do 
not  share  \he  scope  of  cues  emanating  from  the  total  word 
form.  Ashcroft  (I960)  also  found  that  contextual  cues 
are  not  as  useful  for  the  blind  as  for  the  visually 
sighted. 

Worchel  (1951)  attempted  to  evaluate  the  ability  of 
the  blind  to  perceive  tactual  form  through  methods  of 
reproduction,  verbal  description,  and  recognition.  His 
procedures  isolated  form  components  from  all  ether 
object  components  such  a^s  weight,  texture,  and  size. 

He  matched  53  blind  and  33  sighted  S's  and  exposed  them 
to  three  tests:  1.  a series  of  simple  geometrical 
blocks  presented  to  one  hand  of  the  S;  2.  larger  blocks 
with  the  S's  allowed  to  manipulate  them  with  both  hands; 
and  3»  a drawing  and  description  of  the  blocks  were  given 
by  the  S following  the  presentation  and  the  method  of 
recognition  was  utilized  by  having  all  blocks  be  of  the 
saime  texture  but  larger  than  the  stimulus  block.  - His 
results  demonstrated  that  the  sifted  were  significantly 
better  than  the  blind  in  reproduction  and  description; 


but  when  the  method  of  recognition  was  considered,  there 
were  no  si^ificant  differences  between  the  blind  and 
sighted.  His  studies  demonstrated  that  the  role 
of  visual  imagery  and  a person's  ability  to  treuislate 
tactual-kinesthetic  impressions  into  visual  imagery 
permitted  better  scores  on  all.  tests.  It  appeared,  from 
these  studies,  that  a person  blind  from  birth  would  be 
more  handicapped  than  a person  having  had  sight  before 
becoming  blind.  ' 

Holland  (195^)  attempted  to  analyze  specific  tactual 
nnt^  kinesthetic  functions  by  the  observation  of  braille 
readers.  He  used  a constant  speed  camera  of  5 frames  per 
second  to  discover  the  differences  in  performance  of  good 
and  poor  braillers  and  to  smalyze  the  reading  procedures 
of  individual  subjects.  He  measured  reading  speed,  average 

V 

number  of  cells  read  by  right  or  left  hand,  time  spent  at 
beginning  and  end  of  each  line,  the  number  of  regressive 

A 

movements,  and  the  time  spent  by  subjects  making  return "■ 
sweeps.  _ 

H. 

He  found  the  performance  of  poor  readers  was  more 
variable  •1^an  that  of  good  readers.  Great  variability 
existed  in  band  preference  and  finger  prefereifce  and  in 
coordination  of  hand  movements.  Poor  readers  took  more 
time  at  the  beginning  than  at  the  end  of  lines,  while 

I 

good  readers  spent  more  at  the  end  than  at  the  beginning . 
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Good  readers  made  fewer  regressive  (retracing)  movements 
than  did  poor  readers  and  spent  les^than  the  total  of 
six  to  seven  per  cent  of  the  time  the  poor  readers  spent 
on  return  sweeps. 

He  also  foxmd  fast  readers  generally  used  less 
/ pressure  hut  that  pressure  increased  slightly  at  the 

end  of  a line.  Poor  readers  demonstrated  a greater 
variance  of  pressure.  Ashcroft  (I960)  investigated 
errors  in  oral  reading  made  by  7^  braille  reading 
children.  The  principal  intent  of  the  study  was  the 
identification  of  reading  problems.  He  classified  the 
errors  according  to  type,  frequency,  and  grade  level." 

He  identified  the  principal  errors  in  order  of  frequency: 

r ' - I 

perceptual  problems  (missed  dots,  added  dots  and  ending 
problems),  orientation  problems  (reversals,  vertical 
alignment  and  horizontal  alignment),  and  problems  of 
memory  (association  errors  or  gross  substitutions).  He 
cited  this  study  as  an  example  of  descriptive  and 
analytical  research  which  has  as  its  primary  purpose 
the  identification  of  specific  problems  for  future  study. 
Karp  (1962)  conducted  four  experiments  in  tactual 

perception  using  15  blindfolded  M.I.T.  students.  He  was 

1 

concerned  with  various  physical  techniques  in  learning  to 
identify  tactile  stimuli.  The  physical  techniques  were 

1 

"place,"  "stimulus  movement"  and  "free  movement."  The 
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res\ilts  allowed  free  movement  the  best  (subject  moves 
finger  as  he  pleases);  movement  second  (the  stimulus 
moves)  and  place  (stimulus  presented  directly  up-down) 
last  In  usefulness  for  the  Identification  of  tactile 
stlmtill. 

This  research  suggested  that  tactual  perception 
varied  as  a function  of  three  distinctly  different 
physical  movements.  Karp  found  a qualitative  slgnlfl- 
cant  difference  between  these  presentation  techniques, 
but  It  remained  evident  that  all  were  functional.  This 
gave  support  to  the  Idea  that  a multiple  use  of  presen- 
tation methods  might  be  better  than  one  alone. 

I 

^ (Jutsforth  (1955)  supported  the  Initial  presentation 
of  the  simpler  tacitual  materials  to  the  blind  because 
they  perceive  the  simpler  and  symmetrical  forms  more 
fully.  He  stressed  the  need  for  a greater  difference 
between  training  forms  for  touch  for  the  blind  than  the 
sighted  need  for  visual  differences  and  Indicated  the 
Importance  of  providing  a wide  variety  of  tactual 
experiences.  Jones  (1963)  also  cited  the  necessity  of 
using  a variety  of  tactual  experiences  to  facilitate 
tactuail  perceptual  learning. 

Horton  (1963)  went  a step  further  In  supporting  the 
Idea  of  a variety  of  Instruction  with  a systemlzed 
handling  of  the  various  components  such^as  team  teaching, 
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programmed  instruction,  teaching  machines,  and,  conventional 
instruction,  so  that  none  of  them  would  he  overdeveloped 
while  another  i^as  neglected. 

Restriction  of  movement  in  the  blind  is  considered 
the  most  serious  effect  of  the  handicap.  As  a result  of 
this,  the  blind  cannot  expose  themselves  to  as  wide  a 
variety  of  experiences^as  their  normally  sighted  peers. 

This  lends  support  to  the  above  studies  which  stress  the 
use  of  a variety  of  devices  and  programmed  materials  to 
reinforce  learning. 

The  blind  need  to  acquire  tactual  discrimination  of 
both  verbal  and  graphic  forms  of  communicatlc^  in  the 
quest  of  educational  and  rehabilitative  progress.’’  Morris 
and  Nolan  (1961)  aM  Foulke  (1961)  have  experimented 
successfully  with  tactual  patterns  to  be  used  as  symbols 
in  embossed  graphic  maps.  Morris  and  Nolan  conducted 
research  on  areal,  linear  and  point  symbols.  The  number 
of  discriminable  tactual  symbols  possible  appeared  to  be 
dependent  upon  .the  medium  in  which  the  symbols  are  re- 
produced. The  use  of  virkotype  did  not  prove  to  be 
feasible,  so  the  researchers  chose  to  use  vacuum  formed 
plastic  with  27  different  symbols  in  an  investigation  of 
training  the  blind  to  learn  and  retain  names  for  the 
symbols.  Seventy-two  and  92  blind  subjects  were  used 
in  two  separate  but  similar  studies.  It  was  determined 
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that  fifteen  of  the  27  symbols  were  highly  discrete  and 
tactually  discriminable , and  that  the  use  of  the  vacuum 
formed  plastic  media  was  feasible.  Twenty-one  subjects 
were  used  in  another  phase  of  the  study  that  resulted  in 
evidence  that  they  could  learn  names  in  association  with 
tactual  graphic  symbols  and  retain  these  associations 
over  a period  of  time. 

Nolan  and  Morris  (i960,  1961)_developed  a Roughness 
Discrimination  Test  for  use  as  a predictor  of  readiness 
of  children  to  learn  braille  which  utilized  a total  of 
186  blind  boys'  and  girls)'  in  kindergarten  through  grade 
two.  The  roughness  test  was  composed  of  69  items  con- 
sisting of  four  squares  of  grit  paper  (18  different 
gradients)  of  which  one  was  different.  Nolan  and  Morris 
(1962)  also  initiated  a study  to  examine  the , relation- 
ships between  the  Roughness  Discrimination  Test  (RDT)  _ 

> 

scores  and  criteria  for  braille  reading  in  order  to 
evaluate  the  validity  of  the  test.  Predictive  and  con- 
cxirrent  validity  estimates  were  predictive  either  at 
^he  .05  or  .01  level.  All  findings  indicated  that  RDT 
scores  obtained  were  useful  in  predicting  the  degree  of 
reading  success  gained'by  blind  students  of  this  young 

age.  - “■ 

Another  Tactual  Discrimination  Test  (TDT)  was 
developed  by  Flanigan  (1965)  and  used  in  a study  by 


Green  (1963).  It  was  concluded  that  the  T.D.T.v'Vas^  valid 
as  an  efficient  measure  of  tactual  discriminatory  improve- 
ment  which  used  both  verbal,  and  graphic  forms. 

There  has  been  some  research  investigating  the 
readability  of  braille  involving  varied  spacings  between 
dots  within  cells,  between  cells,  and  between  lines  such 
as  conducted  by  Meyers  and  Ethington  (1956).  Using  108 
blind  children  grades  five  to  12,  it  was  effectively 
demonstrated  that  there  was  little  room  for  improvement 
in  the  dimensions  of  braille  as  currently  used. 

At  the  turn  of  the  century  bitter  controversy  over 
the  braille  configuration  finally  resulted  in  the  braille 
system  as  we  know  it  today.  Early  in  the  present  century, 
two  studies  (Burklen,  1932,  and  the  Uniform  Type  Committee 
of  the  American  Association  of  Workers  for  the  Blind, 

1913)  investigated  the  legibility  of  braille  characters. 
Results  were  not  in  close  agreement  and  were  based  on 
questionable  methodology.  ^ ^ 

Holan  (Progress  Report , 1962)  repeated  these  studies 
in  an  investigation  using  18  male  and  18  female  blind, 
skilled,  braille  readers  attending  state  schools  as 
subjects.  The  initial  sample  was  randomly  selected  from 
grades  4 through  12.  Pinal  selection  was  determined  by 
the  subjects'  scores  on  Grays  Standardized  Oral  Reading 
Check  Test.  He  used  a device  called  a tachistotactometer. 
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developed  in  the  Educational  Research  Department  at  the 
«.  *• 

American  Printing  House.  He  determined  threshold  values 
and  proceeded  with  increasing  rates  for  a period  of  5 
practice  sessions.  The  tachistotactometer  is  capable  of 
presenting  a nine -inch  line  of  standard  braille  by  raising 
it  vertically  through~a  thin  perforated'^brass  screen  at  a 
rate  upward  from  .05  seconds  in  steps  of  .01  seconds.  The 
subject  sits  with  his  reading  finger  (s)  at  a spot  on  the 
screen  where  the  braille  will  appear.  / His  results  revealed 
that  differences,  significant  beyond  the  .01  level,  exist 
among  the  recognition  thresholds  for  braille  characters. 

He  also  found  that  the  mean  recognition  times  of  braille 
characters  ranged  in  seconds  from  .03  Tor  a one  dot 
configuration  progressively  to  .19  Tor  the  six  dot  combi- 
nation. It  was  interesting  to  note  that  there  was  only  a 
slight  increase  between  one  dot  add  two  dot  combinations 
of  .005  a second.  It  was  also  fo\ind  that,  within  a given 
number  of  dots,  some  combinations  required  almost  5 times 
the  recognition  time  as  others  formed  with  a^like  number 
ef  dots. 

An  absence  of  empirical  data  to  support  the 
assumption  that  the  bliM  also  read  by  the  whole  word 
method  has  suggested  follow-up  studies  to  eaqplore  the 
significance  of  this  study  upon  such  an  assumption. 


18 

This  research  is  currently  underway  at  the  American 

/ 

Printing  House . j 

Snmury  Braille  Reading  and  Tactual  Perception 

Braille'  will  contini^  to  be  used  as  a verbal  form  of 
tactual  communication  because  no  feasible  substitute  has 
evolved  after  a century  of  use.  Moreover,  there «is  una- 
nimity in  support  of  the  present  size  and  height  of  the 
cell. 

However,  upon  reviewing  the  literature  little  factual 
information  on  tactual  discrimination  was  found.  It  is 
known  that  the  blind  in  their  dependence  on  the  intero- 
ceptive nerves  to  carry  tactual  impulses  are  restricted 

^ i. 

to  a slower  rate  and  span  of  perception.  This  is  in 
contradistinction  to  those  with  vision  who  have  the 
exteroceptive  sense  of  sight.  Also,  those  entoptically 
blinded,  after  having  normal  sight,  do  perceive  and 
involve  visual  imagery  by  post  visual  association.  This 
suggests  a relationship  between  the  age  of  onset,  degree 
of  blindness,  and  the  role  of  visual  imagery.  Some  feel 
that  braille  reading  involves  the  same  psychological 

N 

processes  as  visual  reading  even  though  "fthe  tactual 
sense  is  employed. 

There  is  some  evidence  that  the  blind  tactually 
perceive  best  when  the  fingers  are  allowed  free 
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movement,  next  best  when  the  stimulus  moves  and  least  when 
the  stimulus  is  presented  directly  in  one  direction  (up- 
down)  . All  three  physical  techniques  produced  tactual 
learning  and  will  be  used  in''  this  study.  , 

UpopL  examining  the  attempts  to  identify  specific 
braille  reading  problems,  ^ome  agreement  is  found. 
Besearchers  report  considerable  variability  in  hand 
movements  between  good  and  poor  braille  readers.  They 
fo\md  fewer  regression  (retraciags) , vertical  and  hori- 
zontal movements  as  well  as  fewer  reading,  transfer, 
omission  and  addition  (substitution)  errors  in  observing- 
the  better  readers. 

There  appears  to  be  support  for  a multiple  approach 
to  the  teaching  of  braille  and  that  some  graphic  forms 
are  more  tactually  discrete  than  others.  Of  particular 
importance  was  the  medium  of  presentation.  The  three 
dimensional  vacuum  formed  plastic  process  (Thermoform) 
has  proven  successful.  The  Tactual  Discrimination  Test, 
developed  for  evaluating  tactual  discrimination  of  the 
blind  seems  to  have  promise  as  an  assessment  device. 

There  appeared  to  be  a consensus -,;thaiJ' the  tactual 
sense  was  a less  efficient  (speed)  and  effective 
(quality)  perceptual  conmiinicative  meanis  than  sij^t. 
Therefore,  it  seemed  even  more  essential,  in  the  case 
of  the  blind,  to  maximally  develop  their  tactual  sense. 
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Educational  Devices  for  the  Blind 

Many  of  the  numerous  devices  designed  to  assist  in 

the  education  of  the  blind  by  scanning  print  and  convey- 

» 

1 Tig  content  held  great  promise  of  becoming  functionally 
effective.  Unfortunately,  over  a period  of  years  they 
did  not  prove  to  be  so. 

In  1913  the  "Optophone"  was  designed  to. scan  printed 
matter  by  a perforated  disc  operating  upon  photocells 
producing  musical  sounds  corresponding  to  the  character- 
istics of  the  letters  scanned.  Then  the  Radio  Corporation 
of  America  perfected  a device  enabling  some  readers  to 
read  25  words  a minute  of  simple  printed  matter.  The 
"Visagraph"  in  th^^late  1920 's  was  developed  to  make  an 
enlarged  embossed  copy  of  print  material. 

Zworykin  and  Pike  (1946)  worked  on  a recognition 
reading  machine  that  pronounced  the  name  of  each  letter. 

It  was  functionally  feasible  from  an  engineering  stand- 
point but  proved  extremely  complex  and  costly. 

Another  type  of  reading  machine  was  in  effect  an 
electronic  computer  which  recognized  each  letter  of  the 
alphabet  and  then  selected  a recording  of  that  letter 
sound.  One  basic  restriction  of  all  these^devicps  was 
their  limitation  to  full  spelling  or  Grade  I braille. 

One  recent  development  reported  by  Staack  (1962)  re- 
vealed that  a machine  translation  group  at  the 
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Hassachusetts  Institute  of  Technolog7  has  developed  a 
prograimlDg  language  named  "COMIT"  from  tkelr  braille 
contraction  studies.  This  may  eventually  lead  to 
computer  treuiscription  into  Grade  II  (contracted)  braille. 

Various  optical  probes,  for  scanning  printed  matter, 
such  as  those  developed  by  Professor  Thoaias  Benham  of 
Haverford  College  Dr.  Clifford  Vitcber  of  the 
Massachusetts  Institute  of  Technology  in  1955  were  never 
proven  practical  enou^  to  be  functional  aids  to  the 
blind. 

Of  the  nxunerous  attempts  to  develop  reading  machiines 
to  scan  print  and  convey  the  content  to  the  blind,  none 
were  sufficiently  useful  to  justify  their  adoption  in 
competition  with  the  "Talking  Book"  or  "Braille"  in 
spite  of  the  fact  that  the  latter  are  restricted  to 
specially  prepared  materials. 

International  Business  Machine  Corporation  has 
programmed  an  I.B.M.  704  Electronic  Computer  to  convert 
original  ink-print  text  into  braille  code.  With  auto- 
mation such  as  this  in  the  process  of  producing  reading 
materials  in  braille,  the  increase  in  number  of  books 
available  to  the  blind  should  at  least  partially  solve 
the  inadequacy  of  sufficient  materials. 

" While  some  devices  of  the  present  may  eventually 
lead  to  a point  where  they  are  practical,  it  seems 


necessary  to  presently  recognize  their  worth  in  experi- 
mentation, hut  to  honestly  accept  the  fact  that,  at  this 
point,  few  have  contributed  to  impro-iring  the  methodology 
of  braille  instruction.  Size  and  cost  are  prohibitive 
factors,  but  conceivably  a fxinctional  reading  machine 
(readout  device)  mi^t  eventually  be  invented  to  display 
braille. 

A Braille  Ad  Hoc  Committee  reported  by  Staack  (1965) 
represented  the  American  Printing  House  for  the  Blind, 
the  Veterans  Administration,  the  Massachusetts  Institute 
of  Technology,  the  International  Business  Machines,  the 
American  Foundation  for  the  Blind  and  14  technological 
researchers  who  decided  that  machine  translation  of 
braille  had  reached  the  production-feasibility  stage. 

- They  expressed  their  intent  to  fvirther  implement 
effective  and  efficient  means  of  educating  the  world's 
blind  population.  The  problem  of  producing  cheap 
computers  appears  to  be  solvable  within  the  next  three 
year  period.  This  would  create  a need  for  a suitable 
output  machine,  produced  at  a reasonable  cost,  that 
could  hopefully  display  to  the  blind  the  world's 
literature  at  their  fingertips.  It  is  felt  that  this 
could  conceivably  be  an  endless  self-erasing  tape. 

Ashcroft  (1959)  conducted  a study  using  an  IBM 
reading  device  consisting  of  an  endless  belt  with  pins 
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that  were  raised  or  lowered  to  form  braille  cells.  Infor- 
mation was  relayed  from  an  IBM  computer  serving  as  a 
storage  device.  Niue  adult  braille  readers  were  given 
from  two  to  twenty  hours  practice  on  the  machine.  Pre- 
training reading  speeds  for  conventional  braille  ranged 
from  43-165  VPM  while  post-training  speeds  for  similar 
material  rsmged  from  81-215  WPM.  An  indirect  finding  of 
this  evaluation  was  that  a mediam  increase  in  reading 
speeds  for  conventional  braille  of  about  twenty-five  per 
cent  resulted. 

Nolan  (1962)  also  used  the  IBM  Braille  Reader 
programmed  to  accept  information  from  IBM  equipment . 

He  matched  two  groups  of  15  subjects  each  by  reading 
grade  level  representing  a cross  section  of  grades  nine 
throvigh  12.  His  results  were  successful  but  restricted 
due  to  the  mechanicail  iinreliability  of  the  equipment  and 
the  limitation  of  the  overall  speed  of  presentation. 

This  intensified  an  interest  in  developing  a more 

% 

efficient  and  effective  means  of  introducing  braille. 

Bliss  (1961)  in  a study  at  the  Massachusetts  Insti- 
tute of  Technology  developed  an  air-driven  finger 
stimulator  communication  device  via  the  tactile  and 
kinesthetic  senses  that  appeared  to  have  some  potential 
application  in  the  teaching  of  typing.  It  moved  the 
fingers  horizontally  and  vertically  assimilating  all 
finger  movements  as  are  normally  made  on  a regular 
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typewriter  keyboard.  Tbis  device  involved  a sequential 
progranniing  on  a punched  paper  tape.  The  tape,  acting 
as  valves,  controlled  the  flow  of  air  to  a complicated 
system  of  bellows.  These  bellows  permitted  movement  of 
the  keys  in  all  directions.  Introducing  braille  in  a 
readout  device  using  a pneumatic  presentation  method, 
for  the  present  project,  was  given  serious  consideration. 
However,  it  was  found  to  be  too  complex  and  more  costly 
than  other  methods  under  consideration. 

Holan  (1962)  used  a device  known  as  a tachistotactOT 
meter  that  was  capable  of  presenting  a single  line  or 
cell  at  a time.  He  found  he  could  present  braille  at 
speeds  fast  enough  ‘for  successful  diagnostic  evaluation 
of  cell  perception.  However,  he  did  not  find  its  use  as 
an  instructional  device  capable  of  producing  a signifi- 
cant difference  in  braille  reading  ability  after  20 
treatment  periods.  v • 

Two  simple  techniques  used  with  the  deaf-blind  were 
cubes  placed  on  a board  to  convey  numbers  and  talking 
gloves  where  each  finger  bore  letters  and  numerals  with 
a seeing  person  merely  touching  the  appropriate  fingers. 
These  gave  rise  to  a more  complex  educational  device  such 
as  the  "Teletouch,"  a special  commxinlcator  developed  and 
manufactured  by  the  American  Foundation  for  the  Blind. 
Depressing  keys  on  a double  keyboard,  such  as  found  on 
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either  a regular  or  braille  typewriter,  resulted  in  an 
instantaneous  projection  of  a braille  cell.  The  deaf- 
blind  person  tactually  perceivpd  this  cell  in  a small 
display  eu^ea  on  the  back  of  the  device. 

Upon  examination  of  the  communication  aid,  it  be- 
came even  more  evident  that  a braille  cell  might  be 
presented  in  euch.  .a,  maiiner  in  one  of  the  educational 
devices  for  this  project.  It  was  decided  that  an 
electro-mechanical  device,  using  tachistoscopic  principles 
for  single  cell  presentation,  was  feasible. 

Zahl  (1950)  stressed  that  devices  for  the  blind 
shoxild  never  be  regarded  as  more  than  aids.  When 
techniques  and  knowledge  can  replace  them,  every  en- 
couraigement  should  be  given  to  their  discard.  This  has 
been  true  in  the  past.  Vairious  devices  have  been  dis- 
carded when  something  more  functional  came  into  use. 

But  it  is  importhu  So  point  out  that  while  some  of  the 
devices  appeared  functionally  acceptable,  in  a mechanical 
or  electro-mechanical  sense,  their  full  application  was 
never  investigated,  modified  or  transferred  for  other 
pTirposes.  It  appeared  that  the  devices  were  often  dis- 
carded before  full  utilization  of  their  fimctions  had 


been  determined. 


26 


Suamaxy  of  Educational  Devices 

i » 

Meiny  educational  devices  were  specifically  designed 
for  use  by  the  blind  but  many,  reported  in  the  literature 
as  being  worthwhile,  were  apparently  never  acceptable  or 
useful  from  a functional  standpoint. 

There  were  many  attempts  to  convert  conventional 
print  into  braille  but  all  were  hampered  by  the  fact  that 
they  converted  to  full  spelling  or  grade  I braille. 

While  the  tachistotactometer  appeared  to  be  an 
effective  diagnostic  instrument  it  did  not  appear 
capable  of  being  used  optimally  for  instructional 
purposes.  It  was  desirable  to  develop  a device  that 
would  correct  the  tachistotactometer ' s basic  limitations. 
To  do  this  it  would  seem  necessary  to  add  a response 
painel,  a means  of  indicating  success  or  failure  (at  the 
exact  point  of  error),  an  audible  tone  for  immediate 
reinforcement , controls  for  both  decreasing  threshold 
stimuli  as  well  as  response  time,  and  then  to  program 
it  to  record  the  essential  data  automatically. 

In  summarizing  the  area  of  teaching  and  reading 
aids,  there  appeared  to  be  few  other  than  the  typewriter 
and  the  talking  book  that  have  made  any  great  contri- 
bution to  improving  instruction  for  the  blind. 

Certainly,  the  functional  effectiveness  of  these 
devices  contributed  to  their  success. 

) 
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Research  supporting  the  use  of  ”thermoform"  materials 
resulted  in  the  use  of  this  medium  in  the  present  experi- 
ment. It  proved  very  readable,  durable,  and  reasonable  in 
cost. 

Size  cost  remain  as  prohibitive  factors  limiting 
most  of  the  educational  devices  developed  for  use  by  the 
blind.  It  was  felt ^ that  eventual  simplification,  re- 
duction in  size  cost  of  some  of  the  current 
educational  devices  may  be  possible. 

Certain  electronic  devices  have  successfully  served 
as  storage  mediums  reducing  the  bulkiness  of  braille 
materials.  As  these  are  perfected  there  will  be  a 
demand  for  the  development  of  readout  devices  to  serve 
and  display  information  in  braille. 

i..’' 

Lack  of  success  in  the  area  of  teaching  devices 
and  readout  devices  establishes  a need  for  research  in 
this  area. 

Progr«™*ed  Learning 

Programmed  instruction  is  based  upon  theories  that 
optimum  learning  will  occur  when  subject  matter  is 
logically  presented  by  breaking  it  into  sequential  steps 
thereby  maximizing  the  motivational  and  meaningful 
aspects.  Accordingly,  the  program  begins  with  relatively 
simple  concepts  and  systematically  proceeds  to  the  more 


28 


. / 

complex.  Through  this  step  by  step  progression  a stuOant 
gains  an  understanding  of  a subject,  by  dealing,  always, 
with  increments,  he  can  handle.  Furthermore,  he  is 
usually  informed  of  the  accuracy  of  his  responses  by 
being ^provided  with  the  correct  answer  before  proceeding 
to  the  next  step. 

Cook  and  Mechner  (1965)  listed  the  fundamental 
elements  of  programmed  instruction  as  active  response,  ^ 
small  steps,  immediate  feed-back,  low  error  rate,  and 
self-pacing.  Komoski  (1965)  states 

( The  best  environment  for  learning  is  one 

in  which  1.  the  learner  is  active;  2.  the 
learner  gets  frequent  and  immediat^.,feedback 
on  his  performance;  5*  learning  proceeds 
gradxially  from  the  less  complex  toward  the 
more  complex  in  an  orderly  sequence;  4.  the 
learner  is  allowed  to  develop  his  own  best 
pace  of  learning;  and  the  teacher's 
strategies  are  constantly  reappraised  on  the 
basis  of  an  objective  analysis  of  the 
learne^^  activity. 

There  is  limited  research  involving  the  use  of 
programming  techniques  with  the  blind,  and  it  is  there- 
fore essential  to  include  a brief  historical  summary  of 
the  general  research  in  this  area.  Even  though  some  of 
it  is  based  upon  research  with  normal  rather  than  the 
exceptional  child,  it  is  of  considerable  significance  to 
this  investigation.  Further,  the  inclusion  of  teaching 
machines  in  this  section  on  programmed  instruction  is  a 
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result  of  their  mutual  interrelationship;  in  man7  studies 
involving  programmed  learning,  teaching  machines  are 
involved. 

One  of  the  earliest  recorded  prograjuaing  devices  was 
used  by  Dr.  Pressey  (1926)  with  a multiple-choice  linear 
program  req,uiring  the  user  to  respond  to  one  of  four  ^ 

buttons.  Only  when  the  correct  button  was  depressed  would  < 
the  program  move  to  the  next  frame.  However,  Dr.  Pressey 's 
work  remained  in  a dormant  stage  for  quite  a few  years 
because  of  the  inability  of  educators  to  appraise  and 
recognize  its  potentiality.  Later,  Dr.  Skinner's  work  at 
Harvard  provided  the  spark  to  rekindle  the  interest  in 
this  area,  dh^monstrated  that  conditioning  could  take 
place  quite  rapidly  if  responses  were  rewarding  and 
immediately  available.  This  operant  or  response  condition- 
ing resulted  in  dramatic  improvement  in  the  training  of 
animals  and  has  led  directly  to  the  recent  hi^  interest 
in  machine  instruction  in  the  schools. 

Stolurow's  (1965)  survey  of  research  indicated  that 
teaching  machines  and  programe<3^  materials  are  effective 
teaching  tools.  The  Pressey  approach  conceives  of 
teaching  devices  as  one  factor  in  the  total  instructional 
effort.  The  other  approach,  that  of  Skinner , views  the 
teaching  machine  as  an  independent  unit  of  instruction. 
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Early  studies  by  Little  (193^)*  Briggs  (1950)  and 
Jensen  (19^9)  demonstrated  the  potentiality  of  self- 
instructional  devices  with  high  ability  students.  Dr. 
Skinner  (1954)  went  further  with  the  thought  that 
"effective  instructional  devices  mi^t  wipe  out  differ- 
ences in  achievement  measures  associated  with  intelligence 
of  aptitude  test  performance."  This  idea  was  supported  by 
Porter  (1959) » Blyth  (I960)  and  Preeman  (1959)  who  ob- 
served in  their  studies  that  low  ability  students  gained 
as  much  in  some  cases  more  than  the  high  ability 
student.  This  suggested  that  a wide  span  of  intellectual 
ability  students  might  profit  from  exposure  to  the 
programmed  sequences  than  had  previously  been  considered 
possible.  This  in  itself  would  further  support  the 
utilization  of  programming  techniques. 

Dr.  Silberman  (1962),  in  reviewing  100  studies  in- 
volving programmed  instruction,  has  been  a leader  in 

calling  attention  to  the  need  for  extensive  field 



testing.  Interest  among  the  educational  profession, 
industry,  anri  the  public  continues  to  mount  as  a result 
of  research  conducted  first  in  the  laboratory  and  now 
increasingly  in  the  field. 

Finn  and  Perrin  (1962)  in  a survey  of  teaching 
machines  and  programmed  learning  for  the  United  States 
Office  of  Education  introduced  a comprehensive  overview 
of  information  on  programmed  instruction  from  industry. 
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leading  researchers  and  authorities.  They  pointed  out 
that  the  rapid  expansion  of  this  industry  had  outdated 

I 4 

their  report  by  the  time  it  came  off  the  press. 

Studies  by  Cassidy  (1950),  Briggs  (1950),  Jensen 
(1949),  and  Severin  (1955)  are  among  those  that  confirmed 
the  usefulness  of  devices  for  instructional  purposes. 

Teaching  machine  apparatus  has  also  been  employed 
with  exceptional  children  who  have  learning  or  sensory 
disabilities.  Detambel  and  Stolurow  (1956),  Perster  and 
Sapon  (1958),  and  Meyer  (1959)  emplosring  programming 
principles  fovind  a faster  rate  of  learning  equal  to  or 
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exceeding  that  of  the  subjects  not  esposed  to  programming. 
Most  experimental  subjects  learned  in  less  time. 

Falconer  (i960),  recognizing  the  difficulties 
involved  in  working  with  deaf  children  used  a multiple- 
ciioice  ^aper— and —pencil  test  to  measure  the  effectiveness 
of  a pi^grammed  course  of  instruction.  Unfortunately,  a 
comparison  could  not  be  made  because  he  did  not  use  a 
control  group.  However,  his  results  suggested  that 
programmed  instruction  may  be  an  effective  tool  in  the^ 
education  of  the  deaf.  Longride  (I960)  used  an  audio 
tape  machine  to  teach  speech  correction  with  satisfactory 

results. 

Ashcroft  (1965)  published  a program  of  braille 
instruction  designed  to  teach  braille  to  sighted 
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teachers.  It  consisted  of  a visual  rather  than  tactxxal 
transmission  of  information. 

Green  (1965)  used  only  four  blind  subjects  and  a 
case  study  approach  in  an  experiment  involving  programmed 
instructional  material  prepared  on  a "Thermoform"  vacuum 
device.  His  program  consisted  of  200 ' instructional 
frames  of  which  one  half  progressed  from  basic  geometric 
shapes,  to  other  forms,  to  texture  requiring  at  each  step 
a more  diffictat  tactual  or  kinesthetic  discrimination. 

The  second  half  was  devoted  to  the  Tise  of  braille  symbols 
as  produced  on  a standard  Perkins  Brailler  and  then  re- 
produced in  embossed  plastic  in  the  Thermoform  vacuum 
process.  He  found  all  subjects  g^ned  meaningfully 
through  the  use  of  programmed  instruction  and  interpreted 
the  results  as  an  indication  that  the  program  was 
beneficial  and  worthy  of  further  experimentation. 

Liiaited  research  in  many  areas  of  exceptionality  including 
the  bliM  only  reiterate  the  necessity  for  more  research 
in  this  area. 

There  are  differing  proponents  on  practically  every 
aspect  of  prograiamed  instruction.  The  question  of  what 
is  the  best  way  to  program  materials  will  find  many  in 
agreement  with  Eigen  (1965)  who  stated  that  it  is 
improbable  that  there  is  any  one  best  way. 
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Coulson  (1962)  reviewed  more  than  100  studies  on 
programmed  Instruction  from  195^  to  1961  plus  numerous 
articles.  He  found  that  only  50  per  cent  of  the  studies 
were  conducted  before  1959  as  compared  to  70  per  cent 
after  1959*  Machines  were  en^sloyed  In  45  per  cent;  40 
per  cent  of  the  programs  used  more  thaua  100  frames;  20 
per  cent  used  public  school  subjects;  40  per  cent  were  In 
subjects  other  than  mathematics,  e.g.,  science  and 
language;  50  per  cent^utlllzed  multiple  choice  responses; 
nTu^  85  per  cent  were  programmed  In  linear  style. 

Stolurow  (1965)  revealed  that  data  comparing 
sequenced  (linear)  with  mixed  (branching)  programs 
suggest  that  students  learn  about  the  same  amount  but 
that  different  sequences  may  make  different  demands  upon 
the  students'  abilities. 

Hughes  (I960)  tested  the  effectiveness  of  programmed 
instruction  compared  to  conventional  lecture-discussion 
instruction.  He  used  42  subjects  in  two  control  groups  . 
and  70  subjects  in  six  eaqperlmental  groups  using  either 
a linear  or  branching  program.  He  found  no  significant 
difference  in  achievement  gain,  but  a significant  amovint 
of  time  was  saved  by  the  programmed  group.  The  branching 
program  was  more  efficient  than  the  linear  program  time- 
wise, but  the  students  expressed  attitudes  more  favorable 


to  the  linear  program. 
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Feldhusen  (1965)  leois  support  to  the  use  of  the 
linesir  programs  and  to  the  idea  that  the  type  of  program 
one  shoxad  use  might  well  involve  the  particular  pTirpose 
and  goal  in  mind. 

Consistent  exposure  to  something  too  difficult  is 
most  often  unpleasant  because  of  frequent  error.  How- 
ever, programmed  materiails  are  designed  to  minimize 
errors  reinforce  the  learner.  Some  negative  rein- 
forcement may  have  positive  results  (Parry,  1963) • 

On  the  question  of  overt  and  covert  response  there 
appears  to  be  considerable  agreement  with  the  findings 
of  Stolurow  (1963).  He  examined  the  comparative  studies 
of  overt  covert  response  and  found  that  students  do 
as  well  or  better  if  they  are  required  to  read  the 
program  without  Tnak-ing  overt  responses,  when  the  program 
is  teaching  them  something  new. 

The  proper  sequence  of  what  is  to  be  learned,  the 
incidence  and  spacing  of  cues  as  well  as  reinforcement, 
and  the  proper  amount  of  repetition  can  only  be  ascer- 
tained through  applied  research.  A well  constructed 
program  is  generally  more  complex  and  difficult  to 
prepare  than  a textbook  containing  the  same  information. 
The  only  way  to  establish  the  efficacy  of  any  program  is 
to  use  it  and  weigh  the  results. 
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Summary  of  Programmed  Learuliig 

It  is  difficult  to  come  to  any  conclusions  in  regard 
to  programmed  instruction  with  the  blind  because  of  the 
sparsity  of  research  in  this  area.  However,  a review  of 
programmed  instruction  in  general  revealed  considerable 
research. 

There  appears  an  almost  universal  agreement  that  a 
teaching  machine  is  only  as  good  as  the  program  it 
employs,  and  that  a program  is  only  good  if  it  is  used 
and  modified  xintil  it  does  what  is  required. 

Programming  principles  are  a result  of  contributions 
by  various  learning  theorists,  but  there  is  little  agree- 
ment among  the  many  educators  employing  programs  of 
vailing  designs.  There  are  some  researchers  in  this 
field  who  feel  that  there  is  no  best  way.  _ 

Prom  this  investigator's  review  of  the  literature 
it  would  appear  that  several  statements  have  some  support 

1.  Most  of  the  programs  are  visual,  factual, 
and  linear; 

2.  Programmed  instruction  may  facilitate  learning 
as  well  or  better  than  conventional 

instruction; 

♦ 

3.  Less  time  is  required  to  cover  material  from 
programmed  texts; 

Covert  responses  are  as  effective  as  overt 
responses  and  require  less  time ; 


4. 


5.  Multiple  choice  response  format  saves  time 
over  constructed  responses; 

6.  Students  prefer  self-pacing  over  experimenter 
paced  with  little  difference  in  results; 

7.  Linear  programming  produces  results  as 
effective  as  breinching,  hut  branching  saves 

r 

student  time ; 

8.  Programmed  texts  do  not  produce  meaningfully 
different  results  from  simple  programmed 
teaching  machines ; and 

9.  Students  of  varying  ability  levels  appear 
to  profit  from  using  the  same  program. 

These  findings  were  supportive  of  the  direction 
taken  in  the  present  study  in  its  inclusion  of 
programming  techniques  with  the  blind. 


V 

1. 


CHAPTER  III 

» 

METHODOLOGY 

On  the  basis  of  the  review  of  literature  there 
appears  to  be  little  doubt  that  braille  will  continue 

to  be  an  important  aspect  of  any  total  rehabilitative 
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process  for  blind  adults.  However,  it  is  also  apparent 
that  we  have  not  been  too  successful  teaching  braille  to 
blind  adults  in  the  past.  It  appears  a necessity  to 
investigate  the  reasons  why  as  well  as  develop  new 
techniques  of  instruction. 

It  was  the  intent  of  the  present  investigation  to 
compare  programmed  materials  and  teaching  machines  as 
supplements  to  a traditional  curriculum  of  braille 
instruction  with  traditional  instruction  alone. 

Sub.iects 

The  subjects  utilized  in  this  investigation  were 
51  adult  blind,  eleven  male  and  20  female,  between  the 
ages  of  nineteen  and  67  attending  summer  school  at  the 
Janesville  School  for  the  Visually  Handicapped  under 
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the  auspices  of  the  State  of  Wisconsin  Division  of  Vo- 
cational Rehabilitation r They  were  each  assigned  two 
periods  for  braille  reading  upon  their  request  or,  upon 
the  recoBunendation  of  their  vocational  rehabilitation 
counselor.  One-half  were  randomly  assigned  to  serve  as 
control  subjects  and  the  other  half  as  e^erimental 

A ’ 
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subjects.  No  attempt  was  made  to  match  or  exclude 
subjects  because  of  chronological  age,  mental  age,  edu- 
cation, or  degree,  etiology,  or  length  of  blindness. 

These  variables,  however,  when  found  to  have  a signifi- 
cant relationship  to  the  criterion  measures  were  covaried 
in  the  statistical  analysis. 

Procedure 


The  basic  aim  of  this  study  was  to  introduce  a wide 
variety  of  techniques  and  materials  with  the  hope  that 
different  w^ld  create  significant  gains  in 

braille  reading  It  was  hoped  that  a curriculum  approach 
could  be  patterned  through  the  use  of  programmed  materials 
in  braille  to  provide  optimxim  learning  regardless  of 
individual  differences. 

Employing  a two  by  two  treatment  by  level  design 
(Lindquist,  1951),  the  experimental  and  control  groups 
were  further  subdivided  for  purposes  of  analysis  accord- 
ing to  level  of  reading  experience  into  two  groups: 


1.  those  who  had  no  or  little  braille  reading  experience 
(Grade  1 braille),  and  2.  the  better  readers  who  had  been 
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exposed  and  knew  some  contractions  (Grade  2 braille). 

This  permitted  a statistical  analysis  of  any  interaction 
effect  between  the  experimental  treatment  and  initial 
level  of  braille  skill.  ^ 

ill  subjects  received  a total  of  fifty,  50  minute, 
periods  of  instruction  on  a twice  daily  schedule. 
OVenty-five  periods  of  traditional  instruction  and  tra- 
ditional materials  were  employed.  The  other  twenty-five 
periods  involved  a differentiation  of  instruction. 

In  an  attempt  to  keep  any  "Hawthorne  Effect"  (Cook, 
1962)  to  a minimum,  the  same  instructor  employed  tra- 
ditional instructional  methods  for  both  the  control  and 
experimental  groups  during  their  first  hour  of  instruction 
while  additional  licensed  instructors  of  the  blind  ro- 
tated between  the  experimental  and  control  subjects 
during  the  second  hour  of  instruction. 

During  this  second  hour,  the  experimental  subjects 
were  exposed  to  three  levels  of  training:  1.  pre- 

reading  and  initial  reading  training  on  a series  of 
graphic  tactual  discriminations  graded  for  difficulty 
level,  followed  by  a program  of  braille  character  dis- 
criminations using  a self-paced  teaching  (Device  #1) 
and  program  display  apparatus;  2.  a program  of 
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momentary  or  tacMstoscopic  presentation  of  braille  symbols 
through  use  of  an  automated  learning  machine  (Device  #11) 
designed  to  increase  accuracy  and  speed  of  recognition; 

5.  a program  of  braille  on  tape  using  a tape  reader 
(Device  #III)  where  the  speed  was  controlled  by  either 
the  subject  or  the  instructor. 

Control  subjects  were  exposed  for  an  equal  amo\mt 
of  time  for  the  learning  of  braille,  but  they  received 
the  same  basic  materials  through  traditional  instruction 
without  the  aid  of  programs  or  automated  devices. 

Assessments 

Based  on  analysis  of  the  literature  and  consultations 
with  the  Faculty  Advisory  Committee  at  the  Janesville 
School  for  the  Visually  Handicapped,  it  was  decided  to 
use  several  assessment  devices: 

1.  A pre  and  post  braille  reading  test,  measuring 
speed  and  accuracy,  developed  from  Science 
Research  Associates  material.  Counting 
devices  were  used  for  tabulating  errors, 
retracings,  up  an.d  down  movement  of  fxngers, 
additions,  omissions  and  faulty  transfers 
from  line  to  line . (Appendix  A) 

Pre  and  Post  Tactual  Discrimination  Tests 
were  developed  to  measure  the  tactual 
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aiscriminatioii  ability  of  non-braille  and 
beginning  braille  readers.  (Appendix  B) 

3.  A recognition  test  was  developed  from  a 

random  assortment  of  braille  configurations 

(alphabet,  piinctuation  and  contractions)  as 

✓ 

a final  assessment  device  to  determine 
accuracy  and  speed  of  perception.  (Appendix  C) 

4.  The  verbal  section  of*  the  Vechsler  Adult 
Intelligence  Scale  was  utilized. 

5.  The  Wide  Range  Reading  Test  was  administered 
orally  to  assess  word  recognition  ability. 
(Appendix  D) 

6.  The  Internal  Locus  Control  Teat  served  as  an 
assessment  of  personality.  (Appendix  E) 

7.  Unstructured  Pre  and  Post  reactions  on 
instructional  techniques,  materials,  and 
teaching  machines  were  recorded  and 
evaluated. 

Educational  Device  ^ and  Program 

This  educational  device  (See  Appendix  P)  is  a 
modified  code  oscillator  about  1"  x 2"  x 4"  with  a 
small  earphone  and  stylus  attached.  It  uses  a number 
of  programmed  instructional  materials  specially  pre- 
pared on  a thermo-form  press  that  offers  each  subject 
the  opportunity  of  a multiple  choice  response.  The 


correct  response  is  indicated  by  applying  the  sty Ins  to  a 
small  circular  patch  of  conductive  paint  and  a pleasant 
positive  reinforcement  is  produced  through  the  earphone. 

A matching  color,  but  non-conductive  paint  under  the  in- 
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correct  responses  does  not  produce  any  sound.  The 
subject  then  knew  he  had  made  a wrong  response. 

The  response  items  are  placed  symmetrically  below 
each  item  ^o  the  subject  can  accurately  indicate  his 
choice.  The  paint,  both  conductive  and  non-conductive, 
is  placed  in  an  elevated  and  indented  circle,  which  is 
easily  identified  because  of  placement  and  elevation. 

The  programmed  instnictional  materials  of  200  frames 
(Appendix  P)  used  with  this  machine  were  oriented  toward 
developing  and  increasing  tactual  and  kinesthetic  di-s— 

criminatory  abilities.  A wide  variety  of  materials  with 
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variable  dimensions  of  shape,  size  and  texture  were 
presented.  Complexij^  increased  from  more  gross  dis- 
criminations involving  first,  basic  geometric  shapes, 
then  form,  to  texture  (fabric),  and  finally,  braille 
configurations. 

The  programs  were  introduced  in  a linear  fashion 
enabling  each  subject  to  make  an  active  response, 
progressing  at  his  own  individual  speed,  receiving 
immediate  reinforcement  and  an  indication  of  progress. 

(Appendix  G).  * 


Each  subject  was  able  to  maneuver  the  program  and 
apparatus  from  frame  to  frame  with  little  difficulty. 

Two  storage  areas  were  conveniently  located  for  the 
subject  to  accept  a new  frame,  dispense  with  it  and  move 
to  the  next. 

w 

Education  Device  #2  and  Program 

This  device  (Appendix  h)  presented  a braille  cell 
under  a duration  control.  It  introduced  braille  symbols 
at  a tactual  exposure  time  matching  the  subject's  ability 
to  perceive  them.  Duplication  of  the  presented  braille 
symbol  was  made  on  six  response  buttons  which  were  set 
in  two  columns  consistent  with  the  braille  cell.  De- 
pression of  the  response  buttons  matching  the  previously 
presented  braille  symbol  produced  an  auditory  signal 
which  served  as  a cue  to  the  learner  that  his  response 
was  correct.  Depression  of  an  incorrect  pattern  produced 
a noxious  signel  brought  about  re— presentation  of  the 
symbol  vintil  the  correct  response  was  made. 

The  purpose  of  this  machine  was  to  facilitate  an 
increase  in  the  speed  of  discrimination  and  recognition 
of  braille  symbols.  The  braille  configurations  were 
presented  in  a linear  program  consisting  of  metal  strips 
inserted  into  the  machine . 
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The  prograai  used  with  Machine  2 consisted  of  270 
frames  on  nine  alumimim  strips  containing  50  frames 
each.  (Appendix  H)  Basically  thd  first  ten  letters  of 
the  alphabet  were  introduced  on  strips  one  through  two; 
the  second  10  letters  on  three  and  four;  the  first  20 
letters  combined  were  on  five  and  six;  the  last  6 on 
strip  seven,  arid  all  letters  on  strips  eight  and  nine. 

The  Device  #2  program  involved'the  necessity  of  the 
subject  mair-ing  a correct  overt  response  before  the  program 
advanced  to  the  next  frame.  The  machine  was  paced  by  the 
experimenter  as  detenoined  by  the  subject ' s threshold 
recognition  and  response  time. 

The  Device  #2  program,  while  being  linear,  was 
segmented  so  that  repetition  of  a particular  segment 
could  be  obtained  if  the  subject  or  instructor,  so 
desired.  This  would  qualify  it,  1<p  some  degree,  as 
being  a branching  program. 

Educational  Device  #5  and  Program 

This  device  (Appendix  I)  is  a tape  reader  that' 
introduces  braille  on  tape  5/8  inches  wide  moving  from 
right  to  left  across  a presentation  window  at  speeds 
from  0 to  500  words  a minute  vinder  conditions  in  which 
the  fingers  were  for  the  most  part  stationary.  However, 
the  presentation  window  was  wide  enough  to  permit  some, 
but  limited,  retracing. 
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The  availability  of  materials  was  virtually  Tin- 
limited  as  a wide  variety  of  written  material  was 
prepared  for  presentation  on  this  machine.  Programming 
principles  were  employed  in  presenting  comprehensive 
check  test  questions  followed  by  a blank  tape  space 
during  which  a covert  response  could  be  made  before  the 
answer  was  provided  on  the  tape.  The  speed  of  operation 
of  this  Tape  Reader  could  be  adjusted  either  by  the 
subject  or  experimenter. 

Over  two  miles  of  thermoformed  plastic  tape 
(Appendix  I)  were  prepared  encompassing  all  ability 
levels  extending  from  beginning  braille  to  Grade  II 
braille.  Each  fpot  of  tape  contained  about  10  or  11 
words.  These  materials  were  categorized  into  graded 
vocabulary  and  interest  levels.  EesoTirces  used  in  the 
production  of  these  tapes  include  reading  material 
provided  by  Science  Research  Associates,  Reader ' s Digest, 
■nrT  other  resources.  A total  of  fifty  stories  were  pre- 
pared on  tape  of  varying  levels  of  reading  difficulty 
covering  a wide  variety  of  high  interest  factual, 
fictional,  recreationally  oriented  material.  Hig^ 
interest,  low  vocabulary  materials  were  prepared  for 
those  adults  with  limited  reading  ability.  The  materials 
were  introduced  in  a sequential  fashion. 


CHAPTEH  IV 


■ f' 

RESULTS  Airo  DISCUSSION 
Study  Sajaple  Analysis 

All  subjects  were  Wisconsin  Vocational  Rehabili- 
tation clients  selected  from  Wisconsin's  adult  blind 
« * 

population.  The  selection  factor  (selection  of  younger 
clients  because  of  rehabilitative  potential)  accounted 
for  the  inclusion  of  a sample  having  a mean  CA  20  years 
lower  than  the  mean  CA/  for  the  state  (Table  I) . This 
also  affected  the  comparative  age  mean  of  onset  of 
blindness.  The  diabetically  induced  blind  were  over 
represented  in  the  research  sample  because  diabetes  was 
an  early  cause  of  blindness  among  these  subjects,  but 
the  incidence  of  diabetically  induced  blindness  did  not 
correlate  significantly  with  any  other  variable. 

A lower  proportion  of  males  was  the  only  other 

« 

difference  between  the  sample  under  study  and 
Wisconsin's  adult  blind  population.  None  of  these 
before  mentioned  variables  correlated  significantly 
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TABLE  I 
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COMPARISON  OP  THE  VITAL  STATISTICS  OP  THE 
BLIND  POPULATION  IN  THE  STATE  OP  WISCONSIN  AND 
THE  SAMPLE  UNDER  STUDY 


o' 

Study  Sample 

Wisconsin^ 

INCIDENCE  OP  BLINDNESS 

Male 

35.55^ 

/-  52.8^ 

Pemale 

64.55^ 

47.2JC 

Chronological  Age  * (Mean ) 

46.4 

66.4 

Over  55 

32.3^ 

66.6^ 

Between  16  - 35 

ZZ.bfo 

11,1% 

Age  of  Onset  (Mean) 

29.8 

44 

Blind  after  30 

SkM 

67% 

Blind  at  birth 

22.6^ 

16% 

White  Race 

96.8^ 

97.1% 

Gainfully  Employed 

25.8?J 

2b. 6% 

Totally  Blind 

12.9?: 

20% 

Legally  Blind 

87.1?: 

80% 

CAUSE  OP  BLINDNESS 
Infectious  Disease 

6.4^ 

6.0% 

Accident 

6.4?^ 

8.0% 

Other  Disease 

19.3^ 

lb.0% 

Diabetes 

19.3^ 

7.5^ 

Unknown 

48.6^ 

62.5% 

1 "Services  to  the  Blind  in  Wisconsin,"  State  Department  of 
Public  Welfeire,  1961. 
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with  any  other  variable  and  did  not  appear  to  consequently 
influence  our  results. 

The  salient  characteristics  of  the  adult  blind  were 
examined  by  levels  and  treatment  groups  (Table  II),  there 
did  not  appear  to  be  any  apparent  differences  except  that 
level  I groups  were  generally  poorer  braillers  because 
they  had  had  a shorter  exposure  to  braille  instruction. 

^ A significant  correlation  was  found  with  the  age  of  onset 

of  blindness  and  pre-test  braille  reading  assessment. 

* 

The  longer  a person  had  been  blind,  the  more  likely  he 
was  a better  braille  reader. 

Examining -the  data  on  the  psychological  and  edu- 
cational aspects  of  all  subjects  in  Table  II  revealed 
little  variation.  I.Q.  (VAIS),  Vocabulary  (VAIS),  Vide 
Range  Heading,  Education  and  Internal  Locus  of  Control 
(ILC)  intercorrelated  significantly  (except  that  ILC 
did  not  correlate  with  Education)  suggesting  that  the 
subjects'  scores  on  these  measures  were  directionally 
positive.  Close  comparison  of  each  of  these  variables 
with  braille  reading  success  revealed  that  Education, 

Vide  Range  Reading  and  Vocabulary  correlated  signifi- 
cantly with  the  blind  adult's  ability  to  read  single 
cells  in  the  Cell  Test  but  not  with  the  total  time  used 
when  the  students  were  allowed  to  take  all  the  time  they 
needed.  A negative  correlation  between  the  cell  test 


TABLE  II 

COMPARISON  OP  THE  SALIENT  CHARACTERISTICS  OF  THE 
EXPERIMENTAL  AJID  CONTROL  GROUP  MEANS 


Level  I Level  II  Total 

EC  EC  EC 


Chronological  Age 

k9.k 

i^5.8 

49.1 

42.2 

49.3 

U4.2 

Length  of  E 

blindness 

7-k 

7.6 

29.8 

26.6 

17.9 

15.9 

I.Q.  (Verbal  WAIS) 

111.9 

109 

99 

114.0  . 

/ 106 

111.2 

Vocabulary 

(WAIS) 

53.3 

U7.3 

48.9 

56.6  / 

51.2 

51.4 

Wide  Range 

Reading 

10.3 

10.2 

11.3 

12.2  / 

10.8 

11.1 

Education 

10.8 

11.144 

10.6 

10  .y6 

10.7 

11.2 

ILC 

1 

6.0 

7.1 

6.0 

/.o 

6.0 

6.6 

nO 


1, 


] 


c. 
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score  and  the  time  used  revealed  that  those  who  scored 
higher  on  the  cell  test  tended  to  use  less  time. 

However,  on  all  other  assessments  such  as  the 
Tactuail  Discrimination  Test,  the  Braille  Heading  Test 
(words  correct),  and  recognition  time  per  cell  on  the 
Cell  Recognition  Test,  there  was  no  significant  corre- 
lation with  I.Q.,  Education,  Vocabulary,  Wide  Range 
Reading  or  the  Internal  Locus  Control.  This  Indicates  ^ 

that  these  measures,  as  used  In  this  study,  were  not 
good  predictors  of  braille  reading  success. 

However,  the  number  of  learned  dot  configurations 
(total  cells  learned)  to  these  measures  Is  positively 
correlated  when  time  was  not  a factor.  This  lends 
support  to  the  basic  Idea  that  most  adults,  even  with 
limited  training,  can  tactually  learn  to  perceive  the 
various  cell  combinations  If  speed  of  perception  Is 
not  a factor.  The  actual  speed  of  these  perceptions  Is 
related  to  the  tactual  sensitivity  of  the  flnger/s  and 
the  additive  association  of  cells  Into  words.  These 
concepts  will  be  discussed  In  detail  with  the  examination 
of  the  results  of  the  specific  assessments  employed  In 
ensuing  sections. 


A reading  test •measuring  speed  and  accuracy  was 
prepared  In  grade  I braille  (full  spelling)  for 
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beglunixig  "braillers  (level  I)  euad  the  same  test  was  pre- 
pared in  grade  II  braille  (level  II  contracted  form)  for 
the  better  braillers. 

Table  III  shows  the  recorded  mean  and  ranges  of  the 

■ i 

pre  and  post  test  scores  for  the  control  and  experimental 
groups  anH  levels.  Inspection  of  gain  scores  and  per- 
'Centage  of  gain  scores  directionally  and  proportionately 
favored  the  experimental  subjects  after  25  two  hour 
treatment  periods.  r 

The  charts  in  Figures  1,  2,  and  5 illustrate  the 
changes  in  the  braille  reading  speed  . for  the  experimental 
control  groups  over  the  summer  session  period.  These 
differences  between  the  two  groups  favored  the  experi- 
mental group  by  each  level  and  the  combined  total , of  both 
levels. 

Although  subjects  were  sampled  randomly  a slightly 
skewed  sample  of  better  braillers  got  into  the  experi- 
mental group.  The  initial  test  difference  was  not 
significant  at  the  .05  level.  However,  these  initial 
score  differences  did  suggest  an  influence  on  our  results 
an<^  it  was  necessary  to  covary  them  out  in  the  final 
analysis  (Table  IV). 

The  initial  differences  between  levels  was  signifi- 
cant, (.001)  favoring  level  II  because  the  levels  were 
determined  by  the  subject's  ability  to  read  braille. 


9 


r 


TABLE  III 

COMPARISON  OF  SPEED  OP  READING  BRAILLE  PER  FIVE  MINUTE  TEST 


» Level  I Level  II  ' Levels  Combined 

^perimental  Control  ^perimental  Control  Experimental  Control 

X Range  X Range  X Range  ■ X Range  X Range  X Range 


Pre 


Score 

3.5 

0-11  i|..7  0-10 

208.8 

26-393 

96.1 

10-375 

99.2 

0-393 

44.7 

0-375 

Post 

Score 

9.5 

1-22  8.0  0-16 

2i4-9.1 

U1-U81 

98.7 

6-356 

121.3 

1-481 

47.7 

1 

O 

Gain 

Score 

6.0 

--  3.3  — 

1^0-.  3 

— 

2.6 

— 

22.1 

— 

3.0 

— 

% Gain 

172 

— 70 

19. 

— 

2.7 

— 

22.3 

— 

6.5 

— 
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prauHE  1 

PRE  AND  POST  MEAN  WORDS  READ  SUCCESSFULLY  PER 
FIVE  MINUTES  BY  LEVEL  I AT  FIRST  AND  TWENTY  FIFTH 
PRACTICE  SESSION 


V 
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FIGURE  2 

PRE  AJID  POST  MEAN  WORDS  READ  SUCCESSFULLY  PER 
FIVE  MINUTES  BY  LEVEL  II  AT  FIRST  AND  TWENTY  FIFTH 

PRACTICE  SESSION 


220 


Experimental  (19.4^  gain) 


Control  (2.7^  gain) 


L 25 

Practice  sessions 


"1 
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^ i FIGURE  3 

PRE  AND  POST  MEAN  WORDS  READ  SUCCESSFULLY  PER 
FIVE  MINUTES  BY  COMBINED  LEVELS  AT  FIRST  AND 
T’/fflNTY  FIFTH  PRACTICE  SESSION 


130 


60 
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Control  (6.1^^  gain) 


25 
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TABLE  IV 

STATISTICAL  ANALYSIS^  OP  SPEED  AND  ACCURACY  TEST 


Source 

Initial  Measures 
SS  MS 

P 

P 

Groups 

1 

25,032 

2.97 

.1 

Levels 

•1 

17l|.,197 

20.37 

.001 

Groups  X Levels 

1 

25,595 

3.05 

.1 

Error 

21 

226.832 

8.U01.2 

Total 

30 

U 51, 656 

• 

Gain  Measures  (without  covariance) 

Source 

MS 

P 

p 

Groups 

1 

3,i+l+4 

6.19 

.05 

Levels 

1 

2,278 

4.09 

.055 

Group  X Levels 

1 

2,521 

4.50 

.05 

Errojk 

21 

15,005 

555.6 

Total 

30 

p —r* 

23,21^8 

Gain  Measures 

(Initial  measures  covaried  out) 

Source 

SS 

P 

p 

Groups 

1 

1,747 

1,747 

3.61 

.1 

Levels 

1 

47 

47 

.097 

Group  X Levels 

1 

1,126 

1,126 

2.32 

.15 

Error 

il 

13.060 

483.7 

Total 

30 

15,980 

1 Initial  levels  covaried  out,  2x2  design  with  unequal 
cells,  least  squares  solution  used.  (ATiner  page  594* ) 
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Gain  score  differences  by  groups  were  significant 
at  the  .05  level  favoring  the  experimental  subjects. 

Gain  score  differences  by  level  were  less  significant 
(.055)  than  in  the  initial  test  measures.  This  was  ^ 
probably  due  to  the  larger  percentage  of  gain  by  level 
one  because  a number  of  subjects  were  learning  braille 
for  the  first  time.  These  proportionate  gains  were 
higher  for  level  I than  level  II. 

Interaction  between  groups  and  levels  was  only 
significant  on  the  gain  measiires.  This  appeared  to  be 
related  to  the  fact  that  all  groups  and  all  levels  gained 
in  braille  reading.  These  differences  probably  resulted 
from  the  random  sampling  of  subjects  into  groups  which 
were  not  equal  in  braille  reading  ability  as  we  would 
have  liked.  This  was  evident  from  the  initial  test 
differences. 

/ The  gain  score  measures  with  the  initial  measures 
covaried  out  continued  to  support  the  trend  favoring  the 
experimental  subjects  but  at  a level  of  significance  at 
or  near  the  .05  level. 

Braille  Reading  Errors 

The  initial  error  rate  for  the  subjects  who  bad 
known  braille  (error  rate  not  computed  for  non-braillers) 
was  not  found  to  be  significant  between  groups  at  the  .05 
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level.  However,  as  we  examine  the  error  gain  score  differ- 
ences (a  decrease  was  desirable)  a significant  difference 
at  the  .01  level  favoring  the  experimental  group  was  found 
(Tables  V and  VI). 

The  experimental  group  had  a mean  decrease  of  5.3 
errors  while  the  control  group  had  a mean  decrease  of 
1.0  errors.  On  a percentage  basis  there  was  a deqrease 
of  71.6  to  18.05  in  favor  of  the  experimental  subjects. 

Braille  Reading  Retracing  Movements 

Comparison  of  the  initial  retracing  score  differences 
(Tables. VII  and  VIII)  showed  a_significant  difference 
favoring  the  control  group  as  having  fewer  number  of  re- 
tracing movements.  The  experimental  group  had  a 
proportionately  higher  retracing  rate.  Comparing  both 
groups  on  retracing  gain  score  differences  resulted  in  a 
significant  decrease  in  this  undesirable  finger  movement 
for  the  experimental  group.  The  control  group,  on  the 
other  hand,  had  a slight  increase  (undesirable)  in  the 
number  of  retracing  movements.  The  control  retracing 
scores  compiled  at  the  close  of  the  practice  sessions 
ended  with  a mean  about  2)6  times  that  of  the  experimental 
group,  while  initially  having  only  % times  as  many  re- 
tracing movements.  The  experimental  group  evidenced  a 
77  per  cent  or  mean  decrease  of  25-5  retracings  compared 
to  a 10.8  per  cent  gain  of  1.42  retracings  for  the  control 


TABIE  V 

PRE,  POST  AND  GAIN  SCORE,  MEAN,  RANGE  AND  PER  CENT  OP 
GAIN  ON  ERRORS  DURING  FIVE  MINUTE  BRAILLE  READING  TEST 
(BEGINNING  BRAILLERS  EXCLUDED) 


Experimental  (N*10) 
X Range 


Control  (N=12) 


Range 


Pre  Score 

7»k 

2 to  17 

5.42 

0 to  12 

Post  Score 

2.1 

0 to  12 

4. 1^2 

0 to  12 

Gain  Score 

-5.30 

-13  to  0 

-1.0 

-5  to  +7 

Per  cent  of 
Gain 

71.6 

(decrease ) 

— 

18.05 

(decrease ) 

— 

TABLE  VI 

T TEST  ANAYLSIS  OP  ERROR  FREQUENCY 


E vs  C 

difference 

tl 

£*  , 

Conclusion 

Pro  Score 

20 

1.98 

» 

l.Olj. 

.15 

E*  C 

Gain  Score 

20 

1J..3 

2.60 

.01 

E<  C 

1 t-test  (Winer,  p,  32) 

« Studentis  Distribution  (Walker  and  Lev) 
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TABLE  VII 

PRE,  POST  AND  GAIN  SCORE  MEAN,  RANGE  AND  PER  CENT  OP 
GAIN  ON  RETRACINGS  (HORIZONTAL  MOVEMENT)  DURING  FIVE 
MINUTE  BRAILIE  READING  TEST  (BEGINNING  BRAILLERS  EXCLUDED) 


Experimental  (N=10) 

Control  (N*12) 

X 

Range 

X 

Range 

Pre  Score 

33.1 

II4.  to  61 

17.33. 

5 to  46 

Post  Score 

7.6 

3 to  21 

18.75 

8 to  37 

Gain  Score 

-25.5 

-53  to  -11 

+ l.i|2 

-1  to  +0 

Per  cent  of 
Gain 

77% 

(decrease ) 

— 

Q,2% 

(decrease ) 

TABLE  VIII 

T TEST  ANALYSIS  OP  RETRACING  FREQUENCY 


E vs  C 

difference 

tl 

p«  Conclusion 

Pro  Score 

20 

15.77 

2.62 

.01 

E>  C 

Gain  Score 

20  . 

24.08 

6.80 

.0005 

E <C 

1 t-teat  (Winer,  p.  32) 

* Student's  Distribution  (Walker  and  Lev) 
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group.  These  differences  were  significant  at  the  .005 
level  of  confidence. 

Braille  Beading  Up-Down  Movements  ^ 

• There  was  no  significant  difference  between  the 
experimental  and  control  groups  on  initial  up— down 
movement  scores  (Tables  IX  and  I).  However,  the  experi- 
mental group  mean  gain  score  difference  decreased  by  14, 
a percentage  decrease  of  51»9»  while  the  control  group 
increased  by  4.17,  and  a percentage  gain  of  15.5. 
difference  was  significant  at  the  .005  level. 

'r-rangfflTH.  Heversals  and  Omission  Errors 

' It  is  clear  from  the  data  (Table  II)  on  errors’  of 
transfer,  reversal,  and  omission  were  too  infrequent  to 
provide  us  with  any  statisticnl  inference. 

Tactual  Discrimination  Test 

Inspection  of  the  results  of  the  Tactual  Discrimi- 
nation Test,  administered  to  level  I only,  revealed  an 
initial  pre-score  difference  favoring  the  control  group. 
^®iis“difference,  while  it  significantly  favored  the 
control  group  initially,  reversed  itself  irtien  we  examined 
the  post  score  difference  (Table  III). 
i Examination  of  the  gain  scores  revealed  a 74.9  per 
cent  increase  for  the  eaperimental  S's  and  a 27.4  per  cent 
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TABLE  IX 


PRE,  POST  AND  GAIN  SCORE  MEAN,  EANGE  AND  PER  CENT  OP 
GAIN  ON  UP-DOVm  (VERTICAL  MOVEMENT)  DURING  FIVE  MINUTE 
BRAILIE  READING  TEST  (BEGINNING  BRAILLERS  EXCLUDED) 


Experimental  (N=10) 

Control  (N=12) 

X 

Range 

X Range 

Pre  Score 

29.1 

2 to  63 

27.33  0 to  47 

Post  Score 

15.1 

0 to  30 

31.50  0 to  56 

Gain  Score 

-U4..0 

-33  to  +2 

+ 4.17  0 to  24 

Per  cent  of  Gain 

51.95C 

(decrease ) 

15. 35^ 

(Increase ) 

T TEST 

ANALYSIS 

TABLE 
OP  UP  DOWN 

MOVEMENT  FREQUENCY 

E vs  C 

Difference 

tl 

E* 

Conclusion 

Pre  Score 

20 

1.77 

.239 

^s 

E s C 

Gain  Score 

20 

18.17 

4.23 

.0005 

E <C 

1 t-test  (Wioer,  p.  32) 

* Students  Distribution  (Walker  and  Lev) 


TABLE  XI 

COMPARISON  OP  PRe'^  POST  TOTALS  ON 
TRANSFER,  REVERSAL  AND  OMISSION  ERRORS 


Transfer^ 

Reversal^ 

Omission^ 

E 

c 

E 

C 

E 

c 

Pre 

3 

3 

2 

0 

0 

0 

Post 

- U 

6 

3 

3 

3 

1 Eirrors  total  of  these  three  types  were  too  few  In  number  to 
be  treated  by  statistical  analysis. 

2 Error  of  this  type  limited  to  line  or  page. 

3 Error  of  this  typo  limited  to  word  only. 
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TABLE  XII 

PRE,  POST  AND  GAIN  SCORE  MEAN  AND  RANGE  OF  THE 
TACTUAL  DISCRIMINATION  TEST  ADMINISTERED  TO  LEVEL  I ONLY 


Experimental  Control 


X 

Range 

X 

Range 

Pre  Score 

52.25 

16-86 

85.89 

29-150 

Post  Score 

91.38 

43-129 

109.45 

55-150 

Gain  Score 

39.13 

14-83 

23.56 

34-71 

Per  Cent  of  Gain 

74.9^ 

V 

-- 

27.45^ 

-- 

for  the  control  S's.  These  gain  score  differences  were 
significant  at  .15  which  is  only  indicative  of  a trend 
favoring  the  experimental  S's.  When  the  initial  test 
score  differences  (Table  XIII)  were  covaried  out,  we 
found  less  statistical  evidence  supporting  the  experi- 
mental group. 

It  was  interesting  to  note  that  while  all  experimental 
S's  increased  their  scores  only  seven  of  9 had  done  so  for 
the  control  group. 

The  Tactual  Discrimination  Test  was  only  used  as  an 
assessment  device  with  level  I braillers.  Further  exami- 
nation of  the  results  of  this  assessment  device  was  made 
when  the  results  of  the  other  measures  used  on  the  same 
subjects  were  inspected. 

Comparison  of  Cell  Test  Score  Differences 

I 

At  the  conclusion  of  the  study,  a cell  test  was 
given  to  all  subjects.  It  consisted  of  three  subtests: 
alphabet,  punctuation,  and  contractions.  The  subjects 
proceeded  at  their  own  pace,  and  the  total  time  and 
number  correctly  read  were  computed  and  totaled  for 
each  subtest.  Table  IIV  shows  the  means  and  ranges  for 
each  level  «nd  group.  From  inspection,  there  was  little 
difference  between  the  treatment  groups  in  terms  of  sub- 

However,  when  the  total  time  to 


test  or  total  scores. 
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TABLE  XIII 

STATISTICAL  ANALYSIS  OP  TACTUAL  DISCRIMINATION  TEST 


Pre  Measure 

/ 

Source 

MS 

22 

Between 

1 

4»792.5 

3.91^ 

Within 

18,301^A 

1,220.3 

Total 

16 

Post 

Measure 

Source 

ss 

MS 

P 

Be  tween 

1 

1,382.8 

1.37 

Within 

li 

15,1214..! 

1,008.3 

Total 

16 

Post 

Measure 

(Pre  measure  covaried  out) 

Source 

MS 

P 

Between 

1 

13.5 

13.5 

<1 

Within 

11 

8.599.2 

6H4..2 

16 

8,612.7 

1 Initial  levels  covaried  out,  2x2  design  with  unequal  cells, 
least  squares  solution  used.  (iViner  page  594)* 


* p “ .05 


TABLE  XIV 


COMPARISON  OP  TREATMENT  GROUP  SCORES  ON  CELL  TEST  AT  CONCLUSION  OP  STUDY 


_Level 

X 

. I 

Range 

Level 

X 

II 

Range 

Combined 
X Range 

Alphabet 

Experimental 

N=8 

28.I4. 

17-1^7 

N=7 

> 48.9 

40-50 

N=15 

37.0 

17-50 

Control 

N=9 

39.0 

21-14.9 

N=7 

45.1 

39-50 

N=16 

42.1 

21-50 

Punctuation 

Experimental 

N=8 

I1..8 

0-16 

N=7 

13.6 

4-19 

N=15 

8.9 

0-19 

Control 

N=9 

7.3 

0-19 

N=7 

14.6 

10-20 

N=16 

10.8  ^ 

0-20 

Contraction 

Elxperimental 

N=8 

14.8 

0-26 

N=7 

25.29 

20-29 

N=15 

19.67 

0-29 

Control 

N=9 

II.I4. 

0-28 

N=7 

26.14 

22-29 

N=16 

17.88 

0-29  ^ 

Total  teat 

Experimental 

N=8 

57.9 

17-89  ■ 

N=7 

85.71 

62-98 

N=15 

70.87 

17-98 

Control 

N=9 

58.2 

21-96 

N=7 

86.71 

73-99 

N=16 

70.69 

21-99 

Total  time^ 

Experimental 

N=8 

77I4..5 

550-1265 

N=7 

351.0 

104-717 

N=15 

576.3 

104-1265 

Control 

N=9 

885.6 

213-1920 

N=7 

501.8 

111-1205 

N=16 

717.8 

111-1920 

Time  per  cell^ 
Experimental 

N=8 

13.4 

6.9-32.3 

N=7 

4.1 

1.1-10.3 

N=15 

8.0 

1.1-32.3 

Control 

4 

N=9 

15.2 

4.9-66.2 

N=7 

5.8 

1.1-14.0 

N=16 

10.1 

1.1-66.2 

1 Time  In  seconds 
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complete  the  test  or  the  time  per  cell  (correct)  was 
calculated,  trends  were  found  supporting  the  exper^ental 
group.  Hone  of^the  test  score  mean  differences  were 
significant.  Because  this  test  was  not  available  as  a 
pre-test  it  was  not  possible  to  make  a comparison  with 
initial  test  scores  because  they  were  vinknown  except  for 
the  beginning  braille  readers  who  would,  in  all  proba- 
bility, have  had  zero  initial  scores  (Tables  XVI  and 
XVII). 


Other  Trends 

Examination  of  the  results  of  the  pre  and  post 
measures  of  the  Braille  Reading  Test,  Reading  Errors, 
Retracings,  Up— Down  Movements  and  the  Tactual  Discrimi- 
nation Test  revealed  some  meaningful  trends.  The 
direction  of  these  desired  trends  supported  the  experi- 
mental. group  on  all  measures  at  both  levels. 

Level  I had  a smaller  intra  group  difference 
(100  per  cent  to  66  per  cent),  favoring  the  experi- 

I 

mental  group.  Level  II  had  a larger  intra  group 
difference  (92.2  per  cent  to  35.7  per  cent)  again 
favoring  the  experimental  group.  Total  desired  gain 
score  differences  computed  on  a percentage  basis  were 
95.6  per  cent  to  4?. 7 per  cent  (Table  XV).  Approxi- 
mately one-half  of  all  non-treatment  group  measures 
resulted  in  undesirable  trends  as  compared  to  about 
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TABLE  XV 

SUMMARY  OP  TRENDS 


Measure 


Level  I 
E ^ C 


Level  II 
E C 


All  Levels 
E C 


Braille  Reading  Test 
’increase  (desired) 
Decrease 

Reading  Errors 
Decrease  (desired ) 
Increase 

Retracing 
becrease  (desired) 
Increase 


8 

0 


3 

0 


3 

0 


6 

3 


3 

2 


2 

3 


6 

1 


6 

1 


7 

0 


2 

5 


k 

3 


3 

k 


11^ 

1 


9 

1 


10 

0 


8 

8 


7 

5 


5 

7 


Up  Down  Movement 
D^ecrease  Idesired) 

3 

k 

7 

1 

10  5 

0 7 

Increase 

0 

1 

0 

6 

Tactual  Dlscrlmlnatl 

on  Test 

Increase  (desired) 

7 

Decrease 

0 

2 

- 

- 

- 

Desired  Total 

25 

22 

26 

10 

1^3  25 

Undeslred  Total 

0 

11 

2 

18 

CVJ 

C\] 

Desired  Percentage 

100 

66 

92.2 

35.7 

95.6  lj.7.7 

5 per  cent  for  tlie  treataent  group.  Inspection  of  the 
trends  support  the  findings  of  the  statistical  analysis 
of  these  measures.  — - 

CoM'pw'f^ison  of  BegjT^Tii  ng  Braillers  on  all  Measures 

Nine  of  the  subjects  in  level  I were  beginning  braille 
readers,  amd  it  seemed  advisable  to  examine  their  results 
of  all  the  measures  used  (Table  XVI)  apart  from  the  other 
subjects  in  level  I who  had  known  some  braille.  Di- 
rectionally desired  gains  were  found  favoring  the 
experimental  subjects  on  all  but  the  punctuation  subtest 
of  the  "Cell  Test." 

Discussion  with  the  staff  at  the  close  of  the  project 
revealed  that  inquiries  concerning  punctuation  were  fre- 
quently made  by  the  control  subjects  and  less  frequently 
by  the  experimental  subjects.  Those  subjects  using 
programmed  instructional  materials  had  less  opportunity 
for  inquiry. 

Further  examination  of  the  Cell  Test  results  revealed 
a "time  per  cell,"  for  the  experimental  group  approxi- 
mately one-half  that  of  the  controls.  The  "cell  test 
time"  of  all  levels  and  groups  correlated  significantly 
with  pre  ani  post  braille  reading  speed  as  well  as  with 
previous  amo\mt  of  braille  instruction  and  age  of  onset 
of  blindness,  as  we  might  predict. 
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TABLE  XVI 


COMPARISON  OP  BEGINNING  BRAILLERS  PROM  BOTH  TREATMENT  GROUPS^ 


Experimental  (N=5) 
A Range 

Control 

% 

(N=4) 

Range 

Alphabet 

35.2 

17-42 

31.0 

21-44 

Punctuation 

.2 

0-1 

4.0 

O-IO 

Contraction 

8.8 

0-25 

• 6.5 

0-23 

Total  Cells^ 

* 10^.2 

17-65 

41.5 

21-77 

Total  Time3 

837.6" 

550"-1265" 

1368.0" 

740"-1920" 

Time  Per  Cell^ 

•19.1" 

13.1"-32.4" 

33.0"  13.6"-66.2" 

Words  Gain^ 

5.2 

1-11 

5.0 

0-14 

Retracings 

7.0 

0-20 

26.3 

3-46 

Errors 

4.6 

1-11 

4.8 

2-8 

Up  Down 

19.6 

7-32 

48.3 

9-100 

TDT  Pre  - 

49.4 

16-36 

56.8 

29-86 

Post 

81.0 

43-129 

83.0 

55-109 

Gain 

31.6 

14-52 

26.3 

21-35 

% Gain 

63.9 

46.4 

• 1 

1 rre  scores  on 
all  subjects. 

2 N.S. 

Braille 

reading  were  assumed  to  be 

zero  for 

3 Sign,  difference  favoring  experimentals  at  .05 


1 
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ExamlBatlon  of  the  remaining  measures  revealed  a 
considerable  difference  in  retracing  and  up-down  movements 
favoring  the  Experimental  subjects.  The  TDT  score  differ- 
ences supported  the  experimental  group. 

Eacamining  the  statistical  results  of  T-Test  Analysis 
of  all  measures  (Table  IVII)  revealed  a significant 
difference  at  the  .05  level  favoring  the^  experimental 
subjects  on  total  cell  test  time  and  reduction  of  re- 
tracing movements.  Reduction  of  up-down  movements, 
reading  errors,  and  time  per  cell  were  noted. 

Generally,  the  same  pattern  of  significant  differ- 
ences anri  trends  supported  for  the  beginning  braillers 
in  this  group  of  experimental  subjects  were  the  same  as 
was  found  for  the  total  group  of  experimental  subjects 
having  varied  levels  of  braille  reading  ability. 

Quantitative  Cha-paeterlstics  of  Sample  Under  Study 

The  sample  used  in  this  investigation  involved  11 

male  and  20  female  subjects.  Our  randomly  assigned 

groups  were  not  as  evenly  represented  by  sex  as 

desirable  (Table  XVIII).  However,  sex  differences  did 

not  correlate  with  any  of  our  test  measures  and  there- 
■ 

fore  probably  did  not  appear  to  influence'  our  results. 

Correlations  run  on  the  total  number  of  years  of 
previous  summer  school  attendance  at  Janesville  or  on 
previous  braille  instruction  were  significant  only  in 


TABLE  XVII 

T TEST  ANALYSIS  OF  BEGINNING  BRAILLER  GAIN 
SCORES  ON  ALL  MEASURES 


Measure 


df  X Difference  t £ Conclusion 


Total  Cells  Correct 

7 

2.7 

.565 

NS 

E 

L. 

c 

Total  Time 

7 

550. 4 

2.06 

t 

.05 

E 

< 

c 

Time  Per  Cell 

7 

19.0 

1.7^ 

.1 

E 

< 

c 

Words  Correct 

7 

.2 

.075 

NS 

E 

= 

c 

Retracings 

7 

18.75 

2.11 

.05 

E 

< 

c 

Errors 

7 

1.85 

1.17 

.15 

E 

< 

c 

Up  Down 

7 

28.65 

1.48 

.1 

E 

< 

c 

TDT  Gain^ 

7 

5.55 

.155 

NS 

E 

= 

c 

1 All  measTires  except  the  Tactual  Discrimination  Test  had 
zero  pretest  scores. 


TABLE  XVIII 


QUALITATIVE  CHARACTERISTICS  OP  POPULATION  SAMPLE 


Level  I Level  II 

Exp.  Control  Exp.  Control 


Male 


Female 


Fingers  Used 

Right  Index 
Left  Index 
Both 

Other  Fingers 
Both  Hands 

Previous  Summer 
Schools  Attended 


Number  ' 0 

1 

2 

3 

Over 


2 

6 


3 

k 

1 

0 

1 


k 

1 

2 

0 

1 


Future  Participant 

Yes 

Maybe 

No 


7 

1 

0 


5 


6 

2 

1 

2 

2 


5 

1 

1 

1 

1 


7 

2 

0 


Total 

Exp.  Control 


. . 1"^ 
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the  eirea  of  pre-braille  reading  ability.  This  correlation 
would  be  expected  because  of  the  zero  scores  recorded  for 

I 

the  non-braillers.  Progress  in  braille  reading  ability 
(post  test  scores)  as  a result  of  this  experiment  did  not 
appear  related  to  previous  summer  school  or  braille 
reading  instruction. 

Almost  all  of  the  subjects  indicated  they  would  be 
willing  to  participate  again  at  a future  date  in  a ^ 
similar  project.  There  were  reservations  on  the  part  of 
four  subjects  but  all  others  clearly  xndicated  a strong 
interest  in  being  a future  participant.  This  did  not 
appear  to  correlate  with  any  other  particular  variable. 
However,  it  did  reflect  the  absence  of  a "Hawthorne 
Effect"  which  might  have  affected  our  results.  This  in 
essence  was  also  a reflection  of  interest  shown  on  the 
part  of  the  control  S' s equal  to  that  of  the  experimental 

S's. 

Other  Considerations 

Second  and  twenty  second  day  unstructured  reactions 
to  the  project  were  also  recorded  (Tables  XIX  and  XX). 

The  5 to  1 ratio  of  positive  to  negative  responses 
(includes  constructive  criticisms)  were  about  equal  for 
both  groups.  However,  more  responses  were  recorded  for 
the  experimental  group  than  the  control  group.  This  was 
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TABI£  XIX 

SECOND  AND  TWENTY  SECOND  DAY  CONTROL  REACTIONS  TO 
PROJECT  BY r FREQUENCY  OP  RESPONSES  RELATING, TO  INSTRUCTION 


Context  of  Respon'se 

Pre 

Post 

Total 

Interesting  stories,  material 

6 

5 

11 

Happy  to  be  participant 

3 

I; 

7 

Enjoyable,  likeable,  fun,  good 

3 

3 

6 

Opportunity  to  practice 

1 

3 

k 

Helpful 

1 

3 

k 

Liked  the  plastic  sheets 

1 

3 

k 

Wanted  to  know  more  about  experimental 
group 

0 

k 

k 

. ^Difficult  to  feel  Braille  on  finger 

2 

1 

3 

^Disliked  plastic  sheets 

2 

1 

3 

^Dots  rounded  too  much 

1 

1 

2 

Learn  to  read  faster 

1 

1 

2 

Learned  a lot 

0 

2 

2 

IWork  too  hard 

0 

2 

2 

^Didn't  learn  much 

0 

1 

1 

Challenging  work 

0 

1 

1 

^Not  enough  help 

0 

1 

1 

Progressing 

0 

1 

1 

^Sweaty  fingers  ^ 

1 

0 

1 

Pound  no  printing  errors 

0 

1 

1 

Experimental  would  bo  more  interesting 

_0 

_1 

_1 

Positive 

Negative 

Totals 

16 

6 

2? 

32 

3^ 

k9 

1 Negative  response 

TABLE  XX 

SECOND  AND  TWENTY  SECOND  DAY  EXPERIMEI^TAL  REACTIONS  TO 
PROJECT  BY  FREQUENCY  OP  RESPONSE  RELATED  TO  MACHINES  AND  PROGRAMS 


Context  of  Response  Reaction  to  #I  #II  #III  Cumulative 

Pre  Post  Total  Pre  Post  Total  Pre  Post  Total  Total 


Enjoyable,  likable,  fun,  good 

6 

6 

12 

5 

9 

6 

6 

12 

33 

Increase  reading  speed 

0 

1 

1 

2 

k 

6 

5 

7 

12 

19 

Interesting,  fascinating 

2 

1 

3 

5 

2 

7 

1 

5 

15 

Easy,  not  difficult 

5 

3 

8 

1 

2 

3 

1 

3 

h 

15 

Itoo  easy,  better  for  kids 

9 

13 

0 

0 

0 

0 

2 

2 

15 

Tolls  me  right  from  wrong 

1 

1 

2 

2 , 

. k 

6 

0 

0 

0 

8 

Increase  finger  sensitivity 

1 

1 

2 

■ 1 

2 

3 

1 

0 

1 

6 

^Not  sure  of  worth 

1 

1 

2 

0 

1 

1 

1 

2 

3 

6 

^Nolso  bothers  mo 

0 

0 

0 

0 

2 

2 

1 

2 

3 

5 

^Can't  retj;»aco 

0 

0 

0 

0 

0 

0 

2 

3 

5 

5 

^Coll  should  stay  up  longer  t 

0 

0 

0 

2 

2 

0 

1 

1 

5 

Need  more  practice 

2 

0 

2 

2 

0 

2 

0 

0 

0 

u 

Like  holding  hand  in  one  spot 

0 

0 

0 

0 

0 

0 

1 

2 

3 

3 

Challenging 

1 

0 

1 

1 

1 

2 

0 

0 

0 

3 

iRard 

0 

0 

0 

1 

1 

2 

0 

1 

1 

3 

^Trouble  hearing  sound 

2 

0 

2 

0 

0 

0 

0 

0 

0 

2 

^Can't  figure  out  mistakes 

0 

0 

0 

1 

1 

2 

0 

0 

0 

2 

trouble  distinguishing  shapes 

1 

1 

2 

0 

0 

0 

0 

0 

0 

2 

^Tiring,  fingers  tired 

0 

0 

0 

0 

0 

0 

0 

2 

2 

2 

Not  tiring 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

^Long  procedure 

0 

1 

1 

0 

0 

0 

0 

0 

0 

1 

Sequence  good 

1 

0 

1 

0 

0 

0 

0 

0 

0 

1 

I don't  lose  my  place 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

’ Positive 

19 

1:5 

32 

19 

19 

19 

21 

40 

TOT 

Negative 

13 

7 

20 

4 

7 

11 

k 

12 

16 

97 

Total 

32 

20 

52 

23 

26 

1^9 

23 

33 

56 

157 

1 Negative  responses 
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probably  due  to  an  exposure  of  a wider  variety  of  tecb- 
niques  educational  devices.  It  mey  be  noted  that  a 
general  increase  in  all  responses  probably  resulted  froa 
better  rapport  with  tbe  experimenters  as  well  as  a better 
understanding  of  the  materials,  techniques  and  equipment. 

The  principal,  negative  responses,  for  the  control 
group,  concerned  the  "thermofom"  or  plastic  pages,  but 
these  were  less  prevalent  after  the  subjects  got  used  to 
them.  It  is  interesting  to  note  that  this  was  not  a 
soiirce  of  complaint  for  the  experimental  group. 

The  principal  negative  response  for  the  experimental 
group  concerned  the  easy  nattire  of  the  #1  program.  The 
very  nature  of  programmed  materials  and  their  low  error 
rate  played  a part  in  this  reaction. 

Some  of  the  subjects  were  annoyed  by  the  noise  the 
machines  made.  This  was  a distiirbing  factor  to  some  but 
was  corrected  somewhat  during  the  course  of  the  summer . 

It  was  interesting  to  find  the  absence  of  some  responses 
that  were  ejected.  There  were  also  some  difficulties  in 
the  initial  feeding  of  the  tape  into  the  tape  readers  and 
Device  #2  was  not  sufficiently  reliable  to  permit  unin- 
termpted  use  on  a day  to  day  basis.  It  required 
occasional  repairs  or  adjustment.  The  positive  attitude 
of  S's  concerning  these  devices  appeared  to  overshadow 
any  negative  concern  they  might  have  had  for  them. 


t 
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Experimental  subjects  had  negative  feelings  toward 
the  structured  limitations  placed  upon  them  by  the 
programming  and  equipment  in  the  learning  situation. 

This  was  intentional  on  the  part  of  the  experimenter  as 
an  attempt  was  made  to  correct  and  reduce  the  negative 
braille  reading  factors  while  emphasizing  the  positive 
aspects.  This,  of  course,  was  of  less  concern  to  the 
beginning  braillers  and  of  more  concern  to  those  experi- 
enced braillers  who  had  acquired  ,what  we  considered  to  be 
- "bad  habits." 

The  increase  in  total  number  of  responses,  as  well 
as  a continuing  three  to  1 supporting  ratio  for  this 
project  by  the  treatment  groups  seemed  to  be  indicative 
of  lasting  approval' and  interest.  There  was  an  observable 
decrease  in  the  frequency  of  negative  responses  on  the 
part  of  the  experimental  group,  as  well  as  the  control 
group,  and  this  is  construed  to  give  low  novelty  effect. 

Many  of  the  experimental  subjects  were  impressed  by 
the  immediate  reinforcement  upon  learning  the  accuracy  of 
their  responses.  This  appeared  to  be  especially  true 
with  the  automated  tachistoscopic  educational  Device  #2. 

When  the  experimental  group  was  asked  specifically 
to  rank  their  preference  for  the  three  educational 
devices  (Table  XXI),  the  tape  Reader  Educational  Device 
#5  was  selected  by  the  majority  of  subjects.  Device  #2 


TABLE  XXI 


EDUCATION  DEVICE  AIJD  PROGRAM  PREPEf^NCE  ORDER 
>>  ' (EXPERIMENTAL  ONLY)  , 


Level  I (N=8)  Level  II  (N=7)  Combined  Total  (N=l5) 

First  Second  Third  First  Second  Third  First  Second  Third 


Self  Paced  Educational  ; 

Device  #1  1 1 6 0 2 5 1 3 H 

Automated  Tachistoscopic 

Educational  Device  #2  5 21  151  6 7 2 


Tape  Reader  Educational 

Device  #3  2 51  6,01  8 52 


1 

■ 

• > 

CD 

’ O 

1 

>- 

/ 
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and  aGcompanying  program  was  closely  ranked  as  second 
choice,  and  the  self-paced  Code  Oscillator  Educational 
Device  #1  a poor  third. 

Polling  the  subjects  in  regard  to  the  last  place 
ranking  of  Device  #1  (with  accompanying  program)  revealed 
that  they  enjoyed  the  programmed  materials  and  felt  they 
profited  from  their  use.  However,  when  asked  to  make  a 
preference,  they  chose  one  of  the  other  two  devices  and 
accompajiying  programs.  They  indicated  their  third  place 
ranking  did  not  mean  they  were  opposed  to  the  device  or 
program. 

This  led  to  curiosity  about  what  mi^t  happen  if  the 
^cbl^rol  group  were  exposed  to  the  same  devices  at  the 
close  of  the  25  treatment  periods.  Only  three  control 
subjects  were  available  and  after  5 practice  sessions 
all  selected  the  tape  reader  (Device  #5)  first  and 
Device  #2  second.  The  same  three  control  subjects  were 
able  to  adjust  quickly  to  the  tape  reader  and  were  able 
to  exceed  their  free  reading  rate  in  less  than  one  hour 
of  practice  time. 

There  was  also  concern  on  whether  or  not  there 
would  be  any  comprehension  loss  in  using  the  tape 
reader.  Three  controls  as  well  as  two  high  school 
students  in  addition  to  7 experimental  S's  were  included 
in  the  evaluation  (Table  XXII). 
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A comparison  of  self-paced  conventional  book  form 
and  tape  reader  speed  and  comprehension  scores  was  made 
after  all  12  subjects  had  a minimiim  of  10  hours  practice 
on  the  tape  reader.  It  was  apparent  (Table  IXIII)  from 
o\ir  data  that  post  comprehension  scores,  after  using 

V 

the  tape  reader,  slightly  exceeded  that  obtained  from 
use  of  conventional  book  form.  This  difference  was  not 
statistically  significant,  but  a saving  of  time  did 
favor  the  use  of  the  tape  reader.  This  difference  was 
significant  at  the  .15  level  and  indicated  a trend 
worthy  of  future  consideration. 
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TABLE  XXIII 

T TEST  ANALYSIS  BCXHt  P.ORMAT^®^^  VS  TAPE  READER 


BP  vs  TR 

difference  ^ 

t 

Ocnclu  sion 

Comprehension 

11 

1.00  7.1 

.316 

NS 

E =*  C 

Time 

11 

96.75  10.3 

1.12 

.15 

E ^ C 

■»  t test  (Winer  page  32) 


CHAPTER  V- 


.1 

SUMMARY  AND  CONCLUSIONS 

Limitations 

The  results  of  the  investigation  are  subject  to 
several  limitations : 

1.  Since  the  entire  available  population  was 

/ 

consumed  'in  the  treatment  and  control  groups, 
generalizations  are  based  upon  inductive 
rather  than*  statistical  inference; 

2.  Subjects  utilized  were  selected  from  the 
adult  blind  attending  the  Janesville  State 
School  for  the  Visually  Handicapped.  Evidence 
was  reported  above  to  indicate  the  similarity 
of  this  sample  with  the  adult  blind  population 

of  Wisconsin,  accordingly,  generalizations  to 

the  Adult  Blind  of  Wisconsin; 

5.  The  small  sample  sizes  may  have  limited  the 
efficacy  of  the  statistical  analysis; 

4.  Due  to  the  sparsity  of  research  in  this  general 
area,  little  cross  referencing  to  other  st\idies 
was  possible; 
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The  lack  of  quality  of  other  research  on 
the  blind  in  terms  of  design,  execution, 
statistical  analysis,  and  reporting  made 
application  of  other  research  to  the 
present  project  difficult. 


The  sample  under  study  was  referred  by  the  Wisconsin 
Vocational  Rehabilitation  Department.  These  adult  blind 
were  temporarily  placed  in  a residential  setting,  and  it 
was  difficult  to- determine  what,  if  any  precipital 
emotional  attitudinal  factors  may  have  affected  the 
results.  Having  these  clients  available  for  only  six 
weeks  restricted  the  number  of  treatment  periods  to  some- 
thing less  than  what  was  desired. 

Inadequate  or  unavailable  standardized  assessment 
devices  made  it  necessary  to  devise  our  own. 

The  projection  of  the  theories  of  this  particular 
project  required  the  researcher  to  carry  out  the  major  ^ 
responsibility  of  designing  the  three  devices  used. 

The  element  of  time  and  budget  limitations  did  not 
permit  perfection  of  the  devices  with  regard  to  lack 
of  noise  and  reliability  as  we  would  have  liked  them. 

The  programs  were  likewise  prepared  and  pretested,  but 
this  phase,  too,  was  limited  by  problems  of  time  and 
budget.  Initial  costs  were  recognizably  high.  Modifi- 
cation, simplification  and  redesign  of  the  educational 
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devices  and  prograas  took  place  before,  during,  and  after 
this  investigation. 

Conclusions 

The  subjects  tinder  study  appeared  to  be  a good 
representative  sample  of  Wisconsin's  adult  blind  popu- 
lation and  it  was  concluded  that  the  results  of  this 
investigation  might  have  implications  for  the  total 
adult  blind  population. 

Treatment  groups  and  levels  did  not  differ  signifi- 
cantly on  chronological  age,  sex,  I.Q. , years  of  formal 
education,  length  of  blindness  or  vocabulary  becaixse  of 
random  assignment.  It  is  concluded  that  these  factors 
did  not  seem  to  affect  the  results  of  the  measures  of 
braille  reading  ability.  Subsequently  it  can  be  con- 
cluded, the  inclusion  of  the  three  educational  devices 
and  programs  did  produce  near  significant  results,  at 
or  near  the  .05  level,  favoring  the  experimental 
subjects. 

Other  results  were  evident  in  this  investigation: 

1.  All  groups  and  levels  improved  in  braille 
reading  ability,  but  the  experimental  group 
made  more  obvious  gains. 

2.  A significant  decrease  (.01)  in  braille 
reading  errors  occurred  within  the 
experimental  group. 
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5.  The  experimental  subjects  had  a significant 
decrease  (.005)  in  their  number  of  retracing 
movements  as  a result  of  the  treatment  under 
investigation. 

4.  The  experimental  group  demonstrated  a 
significant  decrease  (.005)  in  up-down 
movements  resulting  from  the  experimental 
treatment . 

5.  The  Tactual  Discrimination  Test  gain  scores 
favored  the  experimental  subjects  at  the  .15 
level  of  significance.  Irfhen  initial  test 
variations  were  covaried,  results  were  near 
nonsignificance.  However,  from  inspection 
of  the  scores,  the  trend  favored  the 
experimental  subjects. 

6.  The  Cell  Test  results  revealed  that  thb 
experimental  group  could  tactually  discrimi- 
nate single  cells  correctly  at  a faster  rate 
than  the  control  group  at  both  levels  at  the 
end  of  the  treatment  period. 

7.  Examination  by  inspection  of  the  directional^ 
trends  of  all  measures  revealed  that  the 
experimental  group  exceeded  the  control 
group  on  desirable  aspects  of  braille  reading. 
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8.  Coaparisons  of  all  beginning  (non  braillers) 

,/nf 

on  all  measures,  revealed  that  the  experi- 
* ^ mental  treatment  group  had  the  same  general 

pattern  of  desired  differences  and  trends  had 
been  found  for  the  experimental  subjects 
having  varied  initial  levels  of  braille  reading 
ability. 

9.  The  experimental  subjects  ranked  the  tape  reader 
best,  automated  tachistoscopic  device  and  the 
self-paced  auditory  reinforcement  device  in 
that  order  of  personal  preference. 

10.  Both  the  control  and  experimental  subjects 

f 

exceeded  their  conventional  material  reading 
rate  when  switched  to  a tape  reader  after 
less  them  one  hour  of  practice. 

11.  There  does  not  appear  to  be  any  significant 
loss  or  gain  in  comprehension  between  reading 
either  a braille  book  in  conventional  format 
or  a braille  tape  reader,  but  a saving  of 
time  (efficiency)  seems  to  be  evident  when 

utilizing  the  tape. 

» * 

Educational  Implications 

The  findings  of  this  investigation  have  several 
implications  for  educational  practices. 
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0?he  Tape  Display  Device  is  a more  efficient  and 
effective  means  of  .displaying  information  in  braille 
them  is  now  provided. 

The  difficulties  of  tactual  perception  make  the 
utilization  of  high  interest,  low  vocabulary  materials 
desirable.  The  need  for  such  materials  is  a result  of 
the  slower  reading  rate  and  lower  perceptual  span  of 
the  blind  as  compared  with  sighted  persons.  Unlike, 
the  skilled  print  reader  who  can  perceive  a whole  word 
or  phrase  with  a single  fixation  of  the  eye  and  with 
considerable  speed,  the  blind  are  restricted  and  do  not 
share  the  scope  or  speed  normally  emanating  from  the 
total  word  form.  Contextual  cues  being  more  difficult 
for  the  blind  must  be  more  pronounced,  especially  with 
beginning'”braille  readers. 

This  project  supports  the  theory  that  tactual  per- 
ception is  less  efficient  and  effective  than  vision. 
Therefore,  it  becomes  more  essential  that  it  be 
developed  to  a maximal  degree  of  efficacy. 

There  was  little,  if  any,  evidence  suggesting  that 
the  blind  do  not  translate  tactual-kinesthetic  im- 
pressions into  visual  imagery.  Almost  all  current 
perceptual,  theory  is  based  upon  data  originating  in 


the  visual  realm. 
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It  appears  from  the  introduction  of  programmed 
materials  in  a progressive  fashion  from  the  easy  to 
the  more  difficult  that  the  concept^  of  readiness  holds 
for  initial  tactual  presentations. 

The  fact  that  certain  variables  of  tactual  per- 
ception such  as  re tracings  and  up-down  movements  are 
more  prevalent  with  poor  readers,  suggests  that  good 
habits  will  be  acquired  if  controls  are  programmed  intjo_ 
instructive  techniques.  The  automated  tachistoscopic 
device  presents  a single  braille  cell  in  such  a fashion 
that  the  subject  must  perceive  pressure  stimuli  as  the 
cell  rises  to  the  finger.  There  is  little  time  allowed 
for  movement.  Horizontal  movement  is  desirable.  Re- 
peating, regressing  or  interrupting  of  this  smooth  flow 
from  left  to  right  was  controlled  by  the  tape  reader 
device. 

This  presentation  device  appears  to  hold  great 
promise  as  the  means  of  displaying  information  in 
braille  and  programmed  to  some  storage  media.  Some 
experienced  braillers  were  able  to  read  and  comprehend 
braille  at  a much  faster  rate  from  tape  than  from  the 
conventional  book  format. 

It  is  necessary,  however,  to  examine  the  findings 
of  this  project  with  some  reservations.  Can  these  and 
programs  be  produced  economically?  Is  it  a mistake  to 
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encourage  self-instruction  through  self-activity  when 
the  activity  of  the  blind  has  already  been  more  re- 
stricted than  their  sighted  peers?  What  outcomes  are 
desired 1 Can  all  necessary  teaching  strategies  be 
programmed?  Will  these  educational  devices  and 
progrsuns  serve  as  supplementary  educational  techniques 
with  any  lasting  effeci:iveness  or  are  they  really  a 
novelty  effect?  In  the  absence  of  one  of  the  senses, 
do  special  instruction  techniques  and  educational 
devices  become  even  more  essential? 

This  project  has  only  begun  to  answer  a few  of 
these  and  similar  questions.  Researchers  and  teachers 
should  welcome  new  ideas  and  strive  to  break  from  tra- 
ditional bonds  in  a search  for  better  means  of  teaching 
braille.  In  the  light  of  the  results  of  this  investi- 
gation it  is  suggested  that  specialized  teaching  methods 
be  developed  and  effectively  utilized  in  the  education 
of  the  blind. 

Results  further  imply  that  a variety  of  programs, 
devices  and  techniques  will  better  equip  the  teacher  to 
do  a more  effective  Job  teaching  braille.  It  is  easily 
seen  that  a teacher  restricted  to  a briefcase  can  be  no 
more  effective  than  a physician  restricted  to  his  little 

black  bag. 

. ^ 
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Implications  for  Further  Research 

In  addition  to  having  implications  for  the  education 
of  the  blind,  the  findings  of  the  present  investigation 
suggest  the  need  for  fxirther  research. 

Future  research  may  be  based  on  the  outcomes  of 
this  project  should  involve  a longer  number  of 
treatment  periods.  Replications  as  well  as  follow  up 
and  longitudinal  research  is  desired. 

A replication  of  this  research  might  include  larger 
and  more  representative  samples  of  blind  subjecti^A^here- 
fore,  providing  a better  means  of  projecting  inferences 
to  the  general  population  of  the  blind. 

Because  current  teaching  of  the  blind  is  based  upon 
theories  developed  for  the  teaching  of  the  sighted, 
research  into  the  reasonableness  of  this  assumption  is 
necesseury. 

There  also  appeeurs  to  be  a need  for  developing  and 
a-fcandgLrdiziixg  a battery  of  tests  for  measuring  braille 
shills. 

Subseq.uent  research  should  also  attempt  to 
determine  what  additional  specific  treatments  might 
counteract  the  deficit  of  blindness. 

Research  into  the  more  effective  utilization  of 
the  devices  developed  for  this  project  is  required. 


The  impact  of  technological  developments  is  just 
beginning  to  be  felt  in  the  axea  of  braille « and  it  is 
-'therefore  important  to  encourage  a blending  of  pro- 
fessional disciplines  as  well  as  the  application  of 
recent  findings  into  further  investigations. 

While  this  project  made  little  attempt  to  compare 
any  one  device,  program  or  technique  with  another,  there 
appears  to  be  a need  for  such  comparisons. 

Exploration  of  the  motivational  effect  of  high 
interest  materials  as  well  as  a multiplicity  of 
presentation  media  seems  desirable.  Exploration  and 
research  to  determine  the  effectiveness  of  the  use  of 
these  devices  and  programmed  materisLls  within  the  adult 
blind's  home  as  self-instructional  techniques  also  seems 
worthy  of  consideration. 
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APPHTOII  1 
_ REIDIHG  TEST 

Part  I (Pre  Test) 

As  you  pead.  tliese  words,  aloout  thirty— six  hundred 
thunderstorms  are  lashing  the  earth.  In  the  time  re- 
quired to  take  a breath,  one  h\mdred  bolts  of  lightning 
are  searing  the  air.  It  has  been  like  this  twenty— four 
hours  a day,  winter  and  summer,  year  in  and  year  out, 
since  the  world  began. 

Sometimes  lightning  is  playful.  For  example,  there 
was  the  time  it  hit  a horse  standing  in  its  stall.  It 
knocked  off  the  horse's  shoes  but  left  the  animal  other- 
wise \inh\irt.  Once  it  hit  a woman  who  had  set  her  hair 
with  bobby  pins.  The  li^tning  turned  the  pins  into 
curling  irons.  It  gave  the  woman  a permanent  wave,  but 
did  no  damage.  Lightning  once  struck  a house  and  raced 
throxigh  the  kitchen,  touching  nothing  but  a bowl  of  eggs. 
It  cooked  them. 

When  lightning  is  not  in  a playful  mood,  the  results 
can  be  tragic.  Once  it  struck  an  airliner  and  sent 
twenty-five  passengers  to  death.  It  struck  a church  and 
killed  twenty-seven  worshipers.  In  the  United  States 
about  five  hundred  people  are  killed  by  lightning  every 
year.  Another  fifteen  hundred  are  injured.  That's  more 
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than  twice  the  number  killed  by  tornadoes,  and  more  than 
six  times  the  number  who  perish  in  floods. 

People  fear  lightning  because  it  is  so  unpredictable. 
Ho  one  can  know  for  svire  what  it  will  do.  So  men  turn  to 
superstitions  for  an  answer.  You've  probably  heard  some 
of  the  folklore  about  what  to  do 'if  a thunderstorm  is  ia 
the  vicinity.  The  legends  say:  Lightning  never  strikes 

^ twice  in  the  same  place.  Don't  open  any  windows,  because 
lightning  will  follow  a draft.  Don't  use  the  telephone, 
because  lightning  can  hit  the  wire.  Don't  turn  on 
electrical  appliances,  because  they  invite  lightning. 

Not  one  of  these  statements  is  true.  Actually  the 
truth  about  lightning  is  more  interesting  than  the  folk- 
lore. 

Part  II  (Post  Test) 

Lightning  begins  under  your  feet  and  over  your  head. 
Both  the  earth  and  the  air  contain  electrical  charges. 

The  earth  contains  positive  electrical  charges.  The 
lower  layers  of  thunderclouds  contain  negative  charges. 
Since  in  nature  opposites  attract,  the  positive  earth- 
bound  electrical  charges' are  attracted  to  the  negative 
cloud  charges.  The  two  charges  try  to  join  each  other, 
but  the  air  prevents  their  doing  so. 

The  attraction  between  ground  and  cloud  mounts. 
Little  by  little  the  resistance  of  the  air  is  broken^ 
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down.  As  a few  charges  break  through  the  air  barrier,  an 
Invisible  tunnel  Is  opened  up  from  the  cloud  to  the 
ground.  Then  everything  happens  at  once.  A spear  of 
electrons  called  a streamer  Is  hurled  toward  the  earth. 
Then  another  drives  down,  and  another.  The  return 
stroke — the  lightning  you  see — jximps  out  of  the  earth. 

(It  Is  an  optical  Illusion  that  lightning  comes  down  from 
the  sky. ) The  ret\im  stroke  rips  up  through  the  tunnel 
to  meet  the  charge s^coming  down  the  cloud.  Behind  it  is 
a second  return  stroke.  Usually  there  are  six  or  seven 
all  together.  Each  travels  one  hundred  thousand  times 
faster  than  the  speed  of  sound.  Each  has  the  power  of 
ten  million  locomotives. 

In  its  jump  from  groxind  to  cloud,  lightning  takes  the 
path  of  least  resistance.  It  seeks  the  shortest  route. 
Since  tall  buildings  and  trees  are  closer  to  the  clouds 
than  the  earth  is,  lightning  wall  flow  through  them. 

High  buildings  such  as  the  EMpire  State  Building  may  be 
hit  several  times  during  one  storm.  However,  their 
steel  frames  carry  away  the  force  of  the  charge.  Occu- 
pants are  not  aware  that  the  building  has  been  hit . 

When  outdoors  in  a storm,  your  rule  of  thumb  should 
be  to  get  indoors.  Make  a beeline  for  the  nearest 
building.  If  you  can't  do  that,  at  least  avoid  high 
ground,  such  as  a hilltop.  Stay  away  from  trees. 
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They're  probably  the  favorite  outdoor  targets  for 
lightning.  When  a charge  passes  through  a tree,  it 
spills  over  the  nearby  ground.  It  will  spill  into  you 
if  you're  standing  under  the  tree. 

Lightning  is  nothing  to  play  around  with.  It  has 
an  awesome  record.  But  unpredictable  as  it  may  seem, 
it  follows  definite  patterns.  If  you  understand  them 
and  follow  a few  simple  rules,  you  will  be  quite  safe. 
You  won't  need  folklore  in  a thunderstorm. 


Pre 

Post 

Average  Syllable  Length 

1.51 

1.5 

Average  Sentence  Length 

11.5 

11.7 

- 


From  "Lightning,"  by  Alfred  Lansing,  Collier ' s , 
1955  and  Science  Research  Associates,  196^. 
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TACTUAL  DISCEIMIHATION  TEST 
DESIGHED  BY  PATRICK  J.  FLANIGAN 


The  Tactual  Dlscrifflination  Test  consisted  of  figures 
and  shapes  made  by  a Perkins  Brailler  and  a tracing  wheel 
and  then  reproduced  by  the  "Thermoform  Process"  on  317 
plastic  sheets.  Seventy  five  sheets  require  the  testee 
to  tactually  discriminate,  by^ultiple  choice,  simi- 
larities and  another  seventy  five  differences. 
Alternation  between  similarities  and  differences 
occiirred  every  15  frames.  The  frames  were  graded  from 
easier  discriminations  to  more  difficult.  Each  subject 
criterioned  after  four  incorrect  responses.  The  frames 
were  placed  in  front  of  the  subject  and  he  indicated  his 
decision  orally  or  pointing.  The  subject  was  either 
asked  "Which  two  are  alike?"  or  "Which  one  is 
different?"  This  test  was  administered  on  a pre  and 
post  basis'  to  Grade  I braillers  who  had  no  or  limited 
braille  reading  ability. 
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APPElfDIX  C 

RBATT.T.-R  CELL  RECOGNITION  TEST 


I.  LETTERS:  All  the  letters  were  separated  from  each 

other  by  one  blank  space. 

bgzwchvadkfnretiljpsuqmxoyk 

fdnarvehtclzjgpbusxqoym 


II.  PUNCTUATION:  All  pxanctuation  marks  were  preceded 

by  the  full  cell  (for  sign)  in  order 
to  give  the  reader  a point  of 
reference  for  the  one-dot  signs. 

The  cell  punctuation  signs  were 
separated  by  two  spaces. 

capital;  comma;  apostrophe;  period;  exclamation;  open- 
quote  (or  question);  closing-quote;  parenthesis; 
capital;  period;  comma;  semicolon;  colon;  exclamation; 
closing  quote;  apostrophe;  opening  quote;  colon; 
parenthesis;  semicolon 

III.  CONTRACTIONS:  All  the  contractions  are  single- 

' cell,  and  were  separated  by  two 

spaces. 

and  for  of  the  with  of  for  and  the  with  ch  gh 

sh  th  wh  ed  er  ou  ow  ou  th  gh  sh  er  wh  ch‘ 

th  sh  ed  ow 

50  letters 
20  punctuation 
50  contractions 
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APPENDIX  D 
VIDE  RANGE  TEST 

A B OSERTH 

to  see  cat  milk  red  tree  big  book  was 
city  eat  '"him  animal  letter  then  himself  how 

deep  spell  between  weather  lip  block  awake 
size  aboard  felt  chin  tray  approve  cliff 

stalk  split  huge  plot  quality  escape  urge 

collapse  grieve  abuse  residence  quarantine 
contagious  glutton  exhaust  imply  image  contemporary 
theory  threshold  participate  ethics  desolate 
eliminate  triumph  tranquillity  humidity  contemptuous 
alcove  humiliate  conspiracy  aeronautic  predilection 
emphasis  municipal  rescinded  luxurious  unanimous 
'intrigue  protuberance  audacious  benign  prevalence 
repugnant  peculiarity  rudimentary  pugilist  mitosis 
bibliography  anomaly  decisive  mosaic  deteriorate 
spurious  irascible  esfpugn  coercion  discretionary 
enigmatic  regime  centrifugal  itinerary  abysmal 
soliloquize  inchoate  oligarchy  exigencies 
mnemonic  ingratiating  covetousness  aborigines 
emaciated  seismograph  pseudonym  usurp  idiosyncrasy 
schism  misogyny  desuetude  exophthalmic  succinct 
longevity  remiges  vehemence  regicidal  evanescence 
heinous  omniscience 


conduit 
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APPENDIX  E 
MODIFIED  LG  SCALE 


Instructions 


This  is  not  a test.  I am  just  trying  to  find  out 
Low  people  your  age  ttn Tik  about  certain  things . I am 
going  to  ask  you  some  questions  to  see  Low  you  feel 
about  these  things.  There  are  no  right  or  wrong  answers 
to  these  questions.  Some  people  say  "Yes”  and  some  say 
"No."  When  I ask  the  question,  if  you  think  yo\ir  answer 
should  be  yes,  or  mostly  yes,  say  "Yes.”  If  you  think 
the  answer  should  be  no,  or  mostly  no,  say  "No.” 

Remember,  different  people  give  different  answers,  de- 
pending how  they  feel  about  the  question,  and  there  is 
no  right  or  wrong  answer.  Just  say  "Yes”  or  "No,'  de- 
pending on  how  you  think  the  question  should  be  answered. 
If  you  want  me  ^o  repeat  a question,  ask  me.  Do  you 
understand?  All  ri^t,  listen  carefully,  and  answer 
"Yes"  or  "No." 


Ip.  When  somebody  gets  mad  at  you,  do  you  usu^ly 
feel  there  is  nothing  you  can  do  about  it? 

2f.  Do  you  really  believe  a student  can  be  whatever 
he  wants  to  be? 

5f.  When  people  are  mean  to  you,  could  it  be  because 
you  did  something  to  make  them  be  mean? 

4f.  Do  you  usually  make  up  your  mind  about  something 
without  asking  someone  first? 

5f.  Can  you  do  anything  about  what  is  going  to  happen 
tomorrow? 


6f.  When  people  are  good  to  you,  is  it  usually 

because  you  did  something  to  make  them  be  good 


7f.  Can  you  ever  make  other  people  do  things  you 
want  them  to  do? 


8f.  Do  you  ever  think  that  people  your  age  can  change 
things  that  are  happening  in  the  world ^ 
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9f.  If  another  student  was  going  to  hit  you,  could  - 
you  do  anything  about  it? 

lOf.  Can  a person  yoxir  age  ever  have  his  own  way? 

Ilf.  When  someone  is  nice  to  you,  is  it  because  you 

did  the  ri^t  things?  _ 

12f . Can  you  ever  try  to  be  friends  with  another  person 
even  if  he  doesn't  want  to? 

13f.  Does  it  ever  help  any  to  think  about  what  you  will 
be  when  you  get  out? 

14f . When  someone  gets  mad  at  you,  csin  you  usually  do 
something  to  make  him  your  friend  again? 

15f.  Can  people  yovir  age  ever  have  anything  to  say 
about  where  they  are  going  to  live? 

16f.  When  you  get  in  em  argument,  is  it  sometimes 
yotLT  fault? 

17p.  When  nice  things  happen  to  you,  is  it  only 
because  of  good  luck? 

18p.  Do  you  often  feel  you  get  p\inished  when  you 
don't  deserve  it? 

19f.  Will  people  usually  do  things  for  you  if  you  ask 
them  to? 

20f.  Do  you  believe  a kid  can  usually  be  whatever  he 
wants  to  be  when  he  grows  up? 

21p.  When  bad  things  happen  to  you,  is  it  usually 
someone  else's  fault? 

22f.  Can  you  ever  know  for  s\ire  why  some  people  do 
certain  things? 
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When  one  speaks  of  "prograamed  learning'*  reference 
is  made  to  the  way  in  which  subject  matter  is  broken 
down  into  sequential  steps,  referred  to  as  a "frame , " 
beginning  with  relatively  simple  concepts  and  system- 
atically proceeding  to  more  difficult  principles. 
Basically  the  principles  of  programming  have  developed 
from  a blending  of  various  theories  of  learning. 

Through  a step  by  step  progression,  a student  gains 
an  understanding  of  the  more  complex  aspects  of  a subject 
« by  dealing  always  with  increments  he  can  handle.  Each 
step  in  a program  elicits  an  answer  to  a question  re- 
quiring either  an  "overt"  or  "covert"  response  related 
to  what  is  being  studied.  By  these  frequent  responses 
there  exists  some  interaction  between  the  student  and 
the  subject  matter  if  maximvim  learning  is  to  take  place. 

The  advancement  from  step  to  step  can  be  controlled 
by  the  subject,  teacher  or  machine  and  is  referred  to  as 
"pacing. " 

Two  basic  styles  of  programming,  with  many  vari- 


ations, are  the  "linear,"  which  presents  information  in 
a stmctured  sequence  re^rdless  of  response  accuracy 
and  the  "branching."  technique  which  presents  information 
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in  more  "tlian  one  sequence  and  uses  response  accuracy  to 
determine  the  sequence  employed. 

As  a student  makes  a response,  he  can  compare  his 
answer  with  the  one  provided  in  the  program.  Thus  he 
knows  immediately  whether  he  is  right  or  wrong.  A well 
constructed  program  makes  it  unlikely  the  student  will 
he  wrong.  A hi^  rate  of  correct  responses  is  desirous 
and  is  referred  to  as  "positive  reinforcement . " Hope- 
fully, most  learning  theorists  feel  it  should  occur 
frequently  and  will  base  their  opinion  upon  scientific 
knowledge  of  how  learning  takes  place.  They  also 


support  the  idea  that  learning  the  answer  immediately 
is  an  essential  ingredient  of  learning  and  is  referred 
to  as  "iwimediate  feedback. " 

Small  increments  of  information  arranged  in  a 
logical  sequence  providing  maximum  learning,  active 
participation,  low  error  rate,  immediate  feedback, 
and  optimal  pacing  are  often  referred  to  as  the  basic 


ingredients  of  programmed  instruction. 

Programmed  materials  make  it  possible  for  the 
slower  learner  to  proceed  at  his  own  rate.  This  gives 
him  as  much  chance  to  learn  as  the  fast  student  ^thou^ 
it  may  take  him  a little  longer.  Programmed  materials 
free  the  teacher  for  individualized  instruction  whenever 
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APPENDIX  J 
RAW  DATA  CODE 


Variables 

1.  Subject 

2.  Chronological  Age 

3.  Intelligence  Quotient 

4.  Sex  , 1=M  2=P 

5.  Education  ^ 

6.  Diabetes  l=^es  2=No 

7.  Degree  of  Blindness  1=LB  2=TB 

8.  Age  of  Onset 

9.  Motivation  l=Good  2=Pair  3~Poor 

10.  Wide  Range 

11,  Vocabulary 

12,  Fingers  1=RI  2=LI  3~0thers 

13.  Internal  Locus  Control 
II4..  Alphabet 

15,  Punctuation 

16,  Contractions 

17,  Total  Cell  Score 

18,  Cell  Test  Time  (Seconds) 

19,  Previous  Conventional  Braille  Instruction  l=Yes  2=No 

*20.  Pre  TDT 

*21.  TDT  Gain 

*22,  Pre  Reading  Speed 

*23,  Post  Reading  Speed 
*24,  Pre  Error 
*25.  Error  Gain 
*26,  Retrace  Pre 
*27 • Retrace  Gain 
*28.  Up  Down  Pre 
*29.  Up  Down  Gain 

30,  Educational  Device  Preference  Order 

31,  Future  Participation  l=^es  2=Maybe  3“No 

32,  Previous  Summer  Schools  Attended 
33*  Pi*®  Error  M II 

34.  Error  Gain  M II 

35.  Time  Gain  M II 


*Constajit  added  to  remove  negative  numbers. 
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RAVr  DATA 


1 2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

^ % 
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45 

1 

118 

66 
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2 68 
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2 

12 

2 

1 

57 

1 

99 

68 

1 

5 

35 

3 14-6 

78 

2 

6 

2 

1 

40 

1 

61 

16 

1 

12 

2i 

31 

80 

1 

8 

1 

1 

25 

2 

64 

26 

3 

10 

24 

5 Ui 

99 

2 

12 

2'* 

1 

27 

1 

103 

29 

1 

8 

50 

6 I4.0 

128 

1 

17 

1 

1 

35 

1 

84 

64 

2 

3 

40 

7 1^2 

115 

2 

13 

2 

1 

32 

1 

79 

57 

1 

5 

44 

8 67 

96 

1 

8 

2 

1 

60 

2 

54 

28 

1 

9 

44 

9 23 

133 

1 

15 

1 

1 

23 

1 

109 

72 

1 

6 

49 

10  22 

108 

1 

12 

2 

2 

1 

1 

84 

63 

1 

6 

49 

11  lj.6 

128 

1 

12 

2 

2 

1 

1 

118 

66 

2 

6 

50 

12  14-3 

88 

2 

11 

1 

1 

1 

1 

59 

28 

1 

9 

50 

13  47 

122 

1 

9 

2 

1 

1 

1 

108 

69 

1 

5 

47 

14  63 

119 

1 

12 

2 

1 

58 

1 

98 

63 

1 

6 

40 

15  33 
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12 

2 

1 

20 

1 

110 

55 

1 

4 

47 

16  kl 

118 

2 

8 

1 

1 

30 

1 

106 

52 

1 

6 

39 

5l 

139 

2 

9 

2 

1 

60 

1 

109 

75 

1 

2 

36 

16  $B 

94 

2 

5 

2 

1 

55 

1 

64 

30 

1 

9 

41 

19  43 

91 

2 

12 

2 

1 

39 

2 

95 

35 

2 

6 

17 

20  22 

106 

1 

10 

2 

1 

21 

1 

61 

51 

1 

5 

42 

21  32 

89 

2 

8 

2 

1 

1 

1 

43 

22 
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